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KEY TO ABBREVIATIONS

ABBREVIATION

DEFINITION

ALISH

Agricultural Lands of Importance to the State of Hawaii

Amfac/JMB Amfac/JMB Hawaii, Inc.

BLNR Board of Land and Natural Resources

BWS City and County of Honolulu Board of Water Supply
C & C of Honolulu City and County of Honolulu

Campbell Estate The Estate of James Campbell

CIp Capital Improvement Projects

Commission Commission on Water Resource Management
COWRM Commission on Water Resource Management
Cup Conditional Use Permit

CWRM Commission on Water Resource Management
DAR Division of Aquatic Resources

DHHL Department of Hawaiian Home Lands

DLNR Department of Land and Natural Resources
DOA Department of Agriculture

DOE Department of Education

DOH Department of Health

Dole/Castle & Cooke Dole Food Company, Inc., Castle & Cooke, Inc.
DWWM Department of Wastewater Management, City & County
EPA Environmental Protection Agency

FOF Findings of Fact

GAD, gad Gallons of water per acre per day

Gentry Gentry Development Company

GIS Geographical Information System

Halekua Halekua Development Corporation

HAR Hawaii Administrative Rules

Haw. Rev. Stat.

Hawaii Revised Statutes

Hawaiian Foliage

Hawaiian Foliage and Landscape




ABBREVIATION

DEFINITION

HFDC

Housing Finance and Development Corporation

HFP Hawaii Food Products, Incorporated
HRS Hawaii Revised Statutes

HSA Hawaii Stream Assessment

HSPA Hawaiian Sugar Planters Association
HTF Hawaii's Thousand Friends

Huliwai Huliwai Tropical Plantations, Limited
HFS Interim Instream Flow Standard
KNB Kahalu‘u Neighborhood Board

Koei Koei, Inc.

Ko Olina Ko Olina Resort

KSBE Kamehameha Schools/Bernice Pauahi Bishop Estate
LCA Land Commission Awards

LUC Land Use Commission

LURF Land Use Research Foundation
MGD, mgd million gallons per day

Mililani Group Mililani Group, Inc.

Nakamas Eiko and Charlene Nakama

Navy Department of the Navy

NIH Nihonkai Lease Company

Nihonkai Nihonkai Lease Company

OHA Office of Hawaiian Affairs

Ohana Hakipu‘u Ohana

OSCO Oahu Sugar Company, Ltd.

OSp Office of State Planning

OWMP Oahu Water Management Plan

PLC Pacific Landscape Corporation

PMI Puu Makakilo, Inc.

ppm

parts-per-million
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ABBREVIATION DEFINITION
Project Waiawa by Gentry Project
Proposed Bifurcation Proposed Order to Bifurcate Water Use Permits for Pearl Harbor
Order Groundwater from the Contested Case Hearing
Puu Makakilo Puu Makakilo, Inc.
Robinson Robinson Estate
ROR Royal Oahu Resort
Royal Oahu Royal Oahu Resort
Sports Shinko Sports Shinko Mililani Company, Limited
State State of Hawaii
TDS Total Dissolved Solids
TMK Tax Map Key
Tr., TR. Transcript
TRD Technical Reference Document
UH-WRRC University of Hawaii Water Resources Research Center
UIC Underground Injection Control
USGS United States Geological Survey
WBE West Beach Estates
WDT Written Direct Testimony
WIC Waiahole Irrigation Company
WRRC Water Resources Research Center
WRT Written Rebuttal Testimony
WST Written Surrebuttal Testimony
WUPA Water Use Permit Application
WWM Department of Wastewater Management
WWTP Wastewater Treatment Plant
WWCA Waiahole-Waikane Community Association
12-MAV Twelve month moving average
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COMMISSION ON WATER RESOURCE MANAGEMENT

STATE OF HAWAIL

In the Matter of ) Case No. CCH-OA95-1
Water Use Permit Applications,)
Petitions for Interim Instream )
Flow Standard Amendments, and ) FINDINGS OF FACT
Petitions for Water Reservations ) CONCLUSIONS OF LAW
for the Waiahole Ditch Combined ) DECISION AND ORDER
Contested Case Hearing )

)

FINDINGS OF FACT, CONCLUSIONS OF LAW, DECISION AND ORDER

INTRODUCTION

The Commission on Water Resource Management (Commission or CWRM) administers the
State Water Code, Chapter 174C, Hawaii Revised Statutes (Haw. Rev. Stat.) (1987). In addition to its
other powers and duties, the Commission is authorized to: 1) "designate water management areas for
regulation under this chapter where the Commission .... finds that the water resources of the areas are
being threatened by existing or proposed withdrawals of water." Haw. Rev. Stat. § 174C-5(2); 2)
"establish an instream use protection program designed to protect, enhance, and reestablish, where
practicable, beneficial instream uses of water in the State." Haw. Rev. Stat. § 174C-5(3); 3) "plan and
coordinate programs for the development, conservation, protection, control, and regulation of water
resources based upon the best available information, and in cooperation with federal agencies, other
state agencies, county or other local governmental organizations, and other public and private agencies
created for the utilization and conservation of water." Haw. Rev. Stat. § 174C-5(12); and 4) require
permits for "any withdrawal, diversion, impoundment, or consumptive use of water in any designated
water management area." Haw. Rev. Stat. § 174C-48(a).

This contested case hearing involves three different and competing kinds of applications to use
water from the Waiahole Ditch system: 1) water use permit applications resulting from the designation
of the windward Oahu aquifer systems as ground-water management areas in May 1992; 2)
applications to restore water to windward Oahu streams by amending the interim instream flow
standard for windward Oahu; and 3) petitions for reservations of windward Oahu ground water.
Protection of traditional and customary Hawaiian rights and principles of the Public Trust Doctrine
(both incorporated into the State Water Code) are also implicated.

The interim instream flow standard for windward Oahu streams is linked with the water use
permit applications because the base flows of windward Oahu streams and the development tunnels of
the Waiahole Ditch system develop water from the same high level aquifers in dike intruded lavas.
Petitions for reservations of water are related to water use permits because the procedure to reserve



water applies only in water management areas.

This document begins with a brief summary of the regulatory background from the adoption of
the interim instream flow standard for windward Oahu streams in April 1989, to the closing arguments
presented in September 1996.

The findings of fact begins with a section on the history and chronology of the Waiahole Ditch
system and a more detailed account of the proceedings. It also includes sections on the interim
instream flow amendment petitions, water use permit applications, petitions for reservations of water,
the Public Trust Doctrine, the protection of traditional and customary Hawaiian rights, and other related
issues of concern on which evidence was presented during the course of the hearings.

Next, the conclusions of law outline the legal framework and apply Hawaii's water law to the
findings of fact.

Finally, the Commission having weighed all the evidence presented, seeks a balanced solution
to obtain the maximum beneficial use of the waters of the State while providing protection of
traditional and customary Hawaiian rights, the protection and procreation of fish and wildlife, the
maintenance of proper ecological balance and scenic beauty, and the preservation and enhancement of
waters of the State, within the public interest objectives of the State Water Code. In its decision and
order the Commission: 1) acknowledges the existing and potential instream values and uses of water,
applies the principles of the Public Trust Doctrine, and protects traditional and customary Hawaiian
rights (as they relate to the State Water Code) by amending the interim instream flow standard to
restore water to windward Oahu streams; 2) recognizes the present and potential uses of water from the
stream for non-instream purposes, including the economic impact of restricting such uses, by issuing
water use permits for agricultural and other uses and by proposing an agricultural reserve based on past
agricultural uses of Waiahole Ditch system water; 3) provides a non-permitted ground water that will
remain in windward streams but may be available for new non-agricultural uses or for agricultural uses
(which exceed the proposed agricultural reserve), provided that further withdrawals do not significantly
degrade the streams; and 4) orders the establishment of technical advisory committees to address
specific areas of concern and make recommendations to the Commission for action.

. BACKGROUND

On April 19, 1989, the Commission adopted the Interim Instream Flow Standard (IIFS) for all
windward Oahu streams as "that amount of water flowing in each stream on the effective date of this
standard, and as that flow may naturally vary throughout the year and from year to year without further
amounts of water being diverted offstream through new or expanded diversions, and under the stream
conditions existing on the effective date of the standard." (effective May 4, 1992) In essence, the IIFS
provides that no additional diversions from the "status quo" shall be made without Commission
approval. A restoration of stream flows above the "status quo" also requires Commission approval.

On May 5, 1992, the Commission designated the five aquifer systems of windward Oahu as



ground-water management areas. Notice of the action was published on July 15, 1992, the effective
date of designation. Under the Water Code, users of ground water must apply for a water use permit
within one year of the effective date of designation.

In June 1993, the Waiahole Irrigation Company (WIC) filed a combined water use permit
application for all the then-existing water users of the Waiahole Ditch water transported to Central
Oahu.

On August 4, 1993, Oahu Sugar Company (OSCO) announced that it would cease its sugar
operations by 1995.

On November 4, 1993, the Department of Agriculture (DOA) petitioned the Commission "to
reserve the present use flow of the Waiahole Ditch system for agricultural uses.....to take effect upon
the demise of the Oahu Sugar Company's operations". Petitions to reserve water under Haw. Rev. Stat.
§ 174C-49(d) were later filed by the Office of Hawaiian Affairs (8/31/94); the Kahaluu Neighborhood
Board No. 29, the Hakipuu Ohana, and the Waiahole-Waikane Community Association (9/26/94);
Kamehameha Schools/Bishop Estate (12/15/94); and the Department of Hawaiian Home Lands
(1/25/95).

On December 7, 1993, the Kahaluu Neighborhood Board No. 29, the Hakipuu Ohana, and the
Waiahole-Waikane Community Association petitioned to amend the interim instream flow standard for
windward Oahu streams affected by the Waiahole Ditch. The Office of Hawaiian Affairs also
petitioned to amend the interim instream flow standards for windward streams on February 28, 1995.

In response to complaints received at its May 18, 1994 meeting, the Commission investigated
releases of Waiahole Ditch water into central Oahu gulches.

The Commission visited the Waiahole Ditch irrigation system on June 21, 1994, and the
Reppun taro farm in Waiahole on July 13, 1994.

On June 22, 1994 and July 26, 1994, the Commission held public informational meetings at
Waiahole Elementary School and Waipahu High School, respectively, to inform the public about the
issues involved in this matter and to receive testimony from the public.

At the Commission's August 17, 1994 meeting, staff presented a status report on Oahu Sugar
Company's releases of water from the Waiahole Ditch.

At its September 28 and October 19, 1994 meetings, the Commission considered an "Order to
Show Cause to Waiahole Irrigation Company Why It Should Not Be Ordered To Cease Wasting
Water". The Commission deferred action on the matter and asked the interested groups to enter into
expedited mediation of the release issue in lieu of holding a contested case hearing.

In October 1994, several parties submitted requests for contested case hearings on the petition



to amend the interim instream flow standard for windward Oahu streams affected by the Waiahole
Ditch system.

At its November 16, 1994 meeting, the Commission authorized a special meeting to be called if
the mediation process resulted in a consensus recommendation by December 15, 1994. If a consensus
recommendation could not be reached by December 15, 1994, the contested case hearing on the release
issue would commence.

Mediation on the Waiahole interim release issue was held on November 21, 1994, and in
numerous sidebar meetings following. Seventeen parties agreed to participate in the mediation
conducted by Peter S. Adler.

On December 16, 1994, the Commission adopted a Mediation Agreement, Waiahole Ditch
Interim Water Releases, signed by most of the Waiahole Ditch water users, applicants, and petitioners
to allow 8 million gallons per day (mgd) to flow past the North Portal in the Waiahole Tunnel and
release the remainder back into the windward streams.

The Commission, on January 25, 1995, ordered that a combined contested case hearing be held
on 1) all related applications for water use permits, 2) all related petitions to reserve water, 3) the
petitions to amend the interim instream flow standards, and 4) any other matters related to the Waiahole
Ditch system.

A public hearing for the Waiahole Ditch Combined Contested Case Hearing was held on April
18, 1995. All interested persons and organizations were given the opportunity to testify or present
information on Waiahole Ditch matters, and were given the opportunity to request to be an intervening
party, orally or in writing, by the end of the public hearing.

On May 17, 1995, the Commission gave all applicants to participate the opportunity to be heard
orally and/or in writing, and gave anyone objecting to the standing of any applicant to participate the
opportunity to submit such objections in writing and/or orally. The Commission granted standing to
twenty-five parties and denied standing to nine parties, as explained in Order Number 1, Order
Granting and Denying Applications to Participate in the Combined Contested Case Hearing, issued on
May 30, 1995, and Order Granting Ka Lahui's Motion to Reconsider Standing in the Waiahole
Combined Contested Case Hearing, issued on July 13, 1995.

From May 22, 1995 to November 8, 1995, there were seventeen meetings which included six
prehearing conferences, a field investigation, four hearings on existing uses, and six hearings on
motions.

On November 9, 1995, the parties began their opening statements and presentation of evidence.
The hearing continued to August 21, 1996, during which time there were fifty-two days of hearings
including four evening sessions. The parties presented written testimony from 161 witnesses, of which
140 testified orally. There were 567 exhibits introduced into evidence. Closing arguments were
presented during three days, from September 18 to 20, 1996.

The Commissioners hearing the case from the initial public hearing in April 1995, included
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Michael D. Wilson, Dr. Lawrence Miike, Robert S. Nakata, Richard H. Cox, Robert G. Girald, and
David Nobriga. Commissioner Girald disqualified himself in June 1995. Commissioner Nakata's term
ended on June 30, 1995. Newly appointed Commissioner Herbert M. Richards joined the hearing on
September 25, 1995, and later recused himself on January 10, 1996. Commissioners Wilson, Miike,
Cox, and Nobriga were present for the entire proceedings and reviewed all of the evidence.

[1. FINDINGSOF FACT

The parties submitted a total of 2,997 proposed individual findings of fact. Appendix A lists
the Commission's rulings on the proposed findings of fact submitted by the parties and indicates
whether they are accepted or rejected. The findings of fact numbers of the various parties are in
brackets. The following findings of fact are accepted as modified or as otherwise noted. Modifications
were made for clarification and accuracy, and are in the Ramseyer Format. Deletions are in brackets
and additions are underlined. Both deletions and additions are in bold type.

A. History/Chronology

Section A begins with a brief history of the Waiahole Ditch system, discusses the
complaint of water being wasted after OSCO closed its sugar cane operations and the
subsequent Interim Release Agreement, and outlines the prehearing steps that were
taken which led to the combined contested case hearing, including the determination of
standing to participate in the hearing, the existing use hearings, the existing use order,
the proposed order to bifurcate Kamehameha Schools/Bernice Pauahi Bishop Estate's
(KSBE) water use permit applications from the proceedings, and the filing of
testimonies and motions. The contested case hearing started on November 9, 1995 and
continued to August 21, 1996. The closing oral arguments were presented from
September 18 to 20, 1996.

The Waiahole Ditch and tunnel system was conceived about 1905 as a way to
transport surface water from the wetter windward side of the island to the sugar cane
fields on the drier leeward side. The main tunnel portion of the system was
constructed through the Koolau mountains from 1913 to 1916. Though originally
designed to transport surface waters, high level, dike impounded ground water was
encountered during the construction of the tunnel. Between 1925 and 1935, the
Kahana, Waikane #1, Waikane #2, and the Uwau Main Tunnels were developed to
collect the high level water. In 1964, the Uwau Tunnel was extended 177 feet past
the crest of the Koolau Range. As the system collected more dike water, it collected
less surface water. Presently, many of the surface water intakes have been closed off,
and the major ones that exist are in Kahana Valley. The Waiahole Ditch system flow
averaged 32.67 mgd, measured at Adit 8 where the main tunnel exits the Koolau
Mountains, during the period from 1938 to 1978. The flow averaged 28.5 mgd at
Adit 8 for the period from 1989 to 1993. Factors contributing to the decreased flow
include the closing off of the surface water intakes and because pumping from
Waiahole Stream into the ditch system had ceased. The Kahana bulkhead was
installed in early 1992 and reduced the ditch flow from the Kahana Tunnel by about



1.5 mgd. Therefore, a conservative estimate of the present flow at Adit 8 would be
about 27 mgd. When OSCO was in full production, about 4,000 acres of sugar cane
lands were irrigated by the Waiahole Ditch water.

1 Waiahole Ditch and Tunnel System

1. The Waiahole Ditch and tunnel system consists of dikewater development
tunnels, surface water intakes, open ditches, gates, flumes, siphons, roads, trails, camps,
support shops, etc. The system starts at Kahana Valley in windward Oahu, collects
primarily groundwater and some surface water through a series of development tunnels
in the Koolau Mountains, and transports the non-potable water to Central and Leeward
Oahu primarily for agricultural purposes. (Hatton Exhibit A-1, at 4-5). [KSBE FOF1,
WIC FOF35]

2. When OSCO was in full production, there [was| were about 4,000 acres of
sugar cane lands which were irrigated with Waiahole Ditch water. Hatton, WDT,
9/18/95, P7, Lines 4,5. [CWRM FOF1]

3. The total length of the Waiahole Ditch system is approximately twenty-five
(25) miles stretching from Kahana Valley to the Leeward plains. (Hatton Tr. 11/29/95
at 58, lines 12-13) [KSBE FOF596]

4. The idea of delivering fresh water from the Windward to the Leeward side of
the island was conceived about 1905. Prior to construction of the ditch system, various
agreements and easements were obtained from private and public entities to allow the
system to be built. Construction of the system began in 1913 and was completed in
1916. (Hatton Tr. 11/29/95 at 45, lines 17-24). [KSBE FOF4, WIC FOF37]

5. The main tunnel of the Waiahole Ditch system was constructed between
1913-1916 as a way to transport water to irrigate Oahu Sugar Company, Ltd.'s
("OSCO") sugar cane fields in Central Oahu. (Hatton Exhibit A-1, at 2). [KSBE
FOF2, WIC FOF36]

6. At that time,_when the sysem was initially condructed, the system was

designed to collect surface waters from surface water intakes on the Windward side of
the island and the water would be transported through a trans-Koolau tunnel which also
developed additional waters. (Hatton Tr. 11/29/95 at 45, line 25; at 46, line 1-6).
[KSBE FOFS5, WIC FOF44]

7. The Waiahole Ditch System affects the following four (4) groundwater
aquifers: (1) the high level aquifers in dike intruded lavas which extend both
Windward and up to one and one-half (1 1/2) miles Leeward of the Koolau Crest.
Some of these high level aquifers are tapped by the development tunnels of the
Waiahole Ditch system (Lum Tr. 12/13/95 at 168, lines 12-17); (2) the Pearl Harbor
Basal Aquifer of Central Oahu which includes the Waipahu-Waiawa aquifer. This



aquifer has been partially recharged by the flows of the Waiahole Ditch system by
irrigation return water from sugar cane lands cultivated by OSCO and currently from
irrigation return water from existing diversified agricultural uses on the Leeward side of
the Koolau Crest (Lum Tr. 12/13/95 at 168, lines 18-23) (Lum WDT [9/18/96] 9/18/95
at 6, lines 13-22); (3) the Waianae Basal Aquifer and now called the Ewa-Kunia
Aquifer. The aquifer has been recharged in the past by irrigation return water [and]
over sugar cane lands by [both] OSCO roughly west of Kunia Road (Lum Tr. 12/13/95
at 168, lines 24-25, at 169, lines 1-3); and (4) indirectly the Pearl Harbor (now called
Ewa) Caprock Aquifer,which has been recharged in the past by ir rigation return
water from sugar cane lands cultivated by OSCO. (Lum Tr. 12/13/95 at 169, lines 4-8)
(Lum WDT [9/18/96] 9/18/95 at 7, lines 3-9). [KSBE FOF6]

8. Between 1925 and 1935, the Kahana, Waikane #1, Waikane #2 and the Uwau
Main Tunnels were developed to collect dike impounded water. Hatton, WRT,
10/16/95, P2-3. As the system collected more dike water, it collected less surface
water. Thus, except between 1925 and 1935 when the development tunnels were under
construction, the amount of water flowing through the Ditch system has been relatively
constant from 1916 through 1994. Hatton, WRT, 10/16/95, P3. [WIC FOF45]

0. In 1964, the Uwau tunnel was extended 177 feet past the crest of the Koolaus
into Waipio lands owned by Castle & Cooke. Hatton, WDT, 9/18/95, P2. [WIC
FOF46]

10. The system [comprises] is comprised of two (2) major parts. The collection
part of the system consists almost entirely of tunnels starting from Kahana and running
through Waiawa. This is where the water is collected. The delivery part of the system
starts from Adit 8 and runs downstream to the Leeward plains. (Hatton Tr. 11/29/95 at
47, lines 1-25) [KSBE FOF9]

11. Regarding the collection part of the system, the system begins in Kahana Valley
and this portion of the system is under lease from the State of Hawaii ("State"). Here,
the Kahana Development Tunnel, as do all the other development tunnels, has a gauge
at the exit of the tunnel. The average water developed from this tunnel for the period
1989 through 1993 was 2.6 million gallons per day ("MGD"). In addition, there was
about an additional 2.1 MGD of surface water that is also collected for the system,
giving the total waters collected from Kahana of about 4.7 MGD. In early 1992, a
bulkhead was installed at the Kahana Development Tunnel by the State of Hawaii.
(Hatton Tr. 11/29/95 at 48, lines 7-25; at 49, lines 1-20). [KSBE FOF10, WIC
FOF47a,f]

12. The average flows for the period 1989 to 1993 were selected because the flows
were neither extraordinarily high nor were they extraordinarily low, and it was also
after pumping from Waiahole Stream into the ditch system had ceased. Hatton, Tr.,
11/29/95, page 48, lines 8-13. [CWRM FOF2]



13. Presently, many of the surface water intakes have been closed off, and the only
major ones that exist are in Kahana Valley. Hatton Tr. 11/29/95, page 49, lines 12-15.
[CWRM FOF3]

14. The State of Hawaii owns the land in Kahana and Waiahole on which some of
the water collected by the Waiahole Ditch system is developed. WIC has a lease
agreement GL-S4329 with the State for the development of this water. Hatton, WDT,
9/18/95, P3. [WIC FOF38]

15. After the Kahana bulkhead was installed [n_early 1992 ditch flows from

Kahana [has] have been reduced by approximately 1.5 MGD ta 1.1 mgd from a tatal
of 26 mgd. (Hatton Exhibit A-R-103) [KSBE FOF11, WIC FOF48]

16. At Waikane, there are two (2) development tunnels: Waikane One
Development Tunnel which develops approximately 4.2 MGD; and Waikane Two
Development Tunnel which develops approximately 1.1 MGD. At this point in the
system, the total waters developed, including the Kahana waters_(2.6 mgd from the

tunnel plus 2.1 mgd surface = 47 mgd), were approximately 10 MGD. (Hatton Tr.
11/29/95 at 49, lines 21-25; at 50, lines 1-6). [KSBE FOF12, WIC FOF47b,c]

17. The system then enters the lands of Uwau and Waianu which are owned in fee
simple by WIC. Here, the Uwau Development Tunnel has two (2) components: the
original Uwau Tunnel; and its extension built in 1964. Based upon two (2) gauges at
this tunnel, the total water developed here is approximately 13.5 MGD. Therefore,
adding such water with the 10 MGD developed at Kahana and Waikane, the total water
developed at this point is 23.5 MGD. (Hatton Tr. 11/29/95 at 50, lines 7-25; at 51, lines
1-25). [KSBE FOF13, WIC FOF40, WIC FOF47d]

18. Approximately 8.7 mgd is developed in the main part of the Uwau
Development Tunnel, on the windward side of the Koolau crest, and another 4.8 mgd is
developed in the Uwau Tunnel extension, on the leeward side of the Koolau crest, for a
total of 13.5 mgd. (Hatton Testimony A-1, 9/18/95, page 5, lines 6 to 8§) [CWRM
FOF4]

19. The total water developed between the lands of Uwau and Waianu and North
Portal which is directly underneath the crest of the Koolaus was approximately 1.3
MGD for the period 1989 through 1993. As such, the system to this point for the
period of record developed approximately 24.8 MGD. (Hatton Tr. 11/29/95 at 50, lines
6-22). [KSBE FOF14, WIC FOF47¢]

20. Beyond the North Portal, the [system wide] tunnel then [goes downstream]
descends and enters into the lands of Waiawa, which are owned by Kamehameha
Schools/Bernice Pauahi Bishop Estate ("KSBE"). (Hatton Tr. 11/29/95 at 53, lines 3-
10) [KSBE FOF15]

21. WIC has a perpetual easement across lands in Waiawa owned by
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Kamehameha Schools Bishop Estate ("KSBE") through which the Waiahole Ditch
system runs. In return, KSBE has the right to use the system in common with WIC to
transport all of the waters developed on KSBE lands for KSBE's own use. Hatton,
WDT, 9/18/95, P3. [WIC FOF41]

22.  WIC also has [perpetual easements] water collection or easement rights

across lands through which the Waiahole Ditch system runs that are owned by either
Castle & Cooke, the United States Military, the State of Hawaii, SMF Enterprises, Inc.
or Robinson Estate. Hatton, WDT, 9/18/95, P4. [WIC FOF42]

23.  WIC, either as WWC (Waiahole Water Company) or WIC, has continually

owned, maintained, managed and operated the Waiahole Ditch system since its
inception. Hatton, WDT, 9/18/95, P2. [WIC FOF43]

24. The water tunnel that runs through KSBE's lands in Waiawa is also known as
the Waiahole Main Bore. The length of such system is about 14,500 feet and the
elevation is approximately 724 feet at the south portal Adit 8, and 754 feet at the North
Portal. (Chuck Tr. 12/14/95 at 71, lines 7-13). [KSBE FOF16]

25. The Trans-Koolau Tunnel or the Waiahole Main Bore develops groundwater.
(Lum Tr. 12/13/95 at 169, lines 4-8) (Lum WDT 9/18/96 at 7, lines 3-9). [KSBE
FOF261]

26. On February 4, 1957, George Hirashima of the U.S. Geological Survey and his
team made a series of flow measurements within the main bore of the Waiahole Ditch
and found that the total gain in flows leeward of the Koolau Crest was 6.54 MGD or
72.8 percent of the total flow at Adit 8 which on that day, February 4, 1957 amounted
to 8.98 MGD. (Lum Tr. 12/13/95 at 169, lines 13-19). The remaining 27.2 percent or
2.44 MGD originates in the section of the Waiahole main bore between the north portal
and the north portal gate. (Lum Tr. 12/13/95 at 183, lines 8-11). [KSBE FOF262]

27. In other words, the 8.98 MGD figure is a particular measurement of water
emanating from the entire Waiahole Main Bore on a particular day. The 6.54 MGD
figure is also a one day measurement between the north portal gauge and Adit 8 while
the 4.2 MGD figure is a numerical average of the incremental gain in flow between the
north portal gauge and Adit 8 over a twenty-four (24) year period. Such 4.2 MGD
average figure, which KSBE is requesting, [emanates entirely from the Leeward
sde] assumes the hydrologic divide coincides with the location of the creq of the
Koolau range. (Lum Tr. 12/13/95 at 182-87). [KSBE FOF263]

28. Mr. Hirashima's measurements did not include any surface water or any
groundwater from the rest of the ditch system. The measurement only included the
groundwater flowing within the Waiahole Main Bore, because all flow arriving at the
North Portal of the tunnel was diverted away from the main bore. (Lum Tr. 12/13/95 at
169, lines 20-24). [KSBE FOF264]



29. The North Portal is a measuring station on the Waiahole system that directly
[underlines] underlies the crest of the Koolau Mountains. The area located from the
North Portal to Adit 8 is on the Leeward side of the Koolau Mountains. The average
gain in the ditch from North Portal to Adit 8 is about 5 MGD. So that water would be
derived from essentially the Leeward side of the Koolau Mountains. (Meyer Tr.
02/15/96 at 25, lines 23-25; at 26, lines 1-4). [KSBE FOF266]

30. With regard to the quantity of water developed from the KSBE's Waiawa lands
where the main bore tunnel of the ditch system was constructed, this flow has been
measured for many years by taking the difference between the total quantity of water
passing through the North Portal crest gauge station and the gauging station at the
Leeward end of the main bore at Adit 8. For the period of record from 1970 to 1993,
the total average flow from the dike compartments was approximately 4.2 MGD.
(Chuck Tr. 12/14/95 at 71, lines 23-25; at 72, lines 1-14). For the period of record from
1989 through 1993, the total average water developed at the Waiahole Main Bore was
3.7 MGD. (Hatton Tr. 11/29/95 at 53, lines 3-10; Chuck, Tr. 12/14/95 at 72, lines 15-
18). As such, the total water developed from the collection portion of the system (at
Adit 8) from the period 1989 to 1993 was approximately an average of 28.5 MGD

+ = . (Hatton Tr. 11/29/95 at 53, lines 16-18). [KSBE FOF17, WIC
FOF47g]

31. The Waiahole Ditch system, like any other water development and
transportation system, experiences system losses in the form of evaporation[,] and
leakage from the lined ditch, from the siphons, and from the pipelines. Hatton, WDT,
9/18/95, P14-15. [WIC FOF49]

32. Waiahole Valley receives approximately 500,000 gpd from the Waiahole Ditch
system through the McCandless pipeline. Hatton WDT, 9/18/95, P6. [WIC FOF50]

33. WIC purchased from McCandless the rights to collect all water, except 500,000
gpd, in Waikane above the 450-foot elevation. The Waikane property is now owned by
SMF Enterprises. Hatton, WDT, 9/18/95, P3. [WIC FOF39]

2. Complaint, Mediation, and Interim Agreement

34, In response to complaints that Waiahole Ditch water was being wasted
following the closing of Oahu Sugar Company's ("OSCO) sugar cane operations, the
Joint Applicants, WWCA, OHA, DOA, Hawaii's Thousand Friends, Hawaii Farm
Bureau and Del Monte Fresh Produce (Hawaii), among others, participated in
mediation which resulted in a mediation agreement, and a Decision and Order issued
by the Commission on December 19, 1994, in Docket No. C-OA94-22B (the
"Interim Release Agreement"), providing that for a period of six months following
the Order, WIC would continue to provide a consistent flow of 8 mgd to the
Waiahole Ditch as measured at the North Portal, and would release the surplus of that
amount into the Windward streams. See Decision and Order, December 19,
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1994, Docket No. C-OA94-22B. [WIC FOF81]

3. Combined Contested Case Hearing

35. At its January 25, 1995 meeting, the Commission ordered a combined
contested case hearing on the Joint WUPA and other various water use permit
applications, petitions for water reservation and petitions to amend IIFS. See Public
Notice, dated January 30, 1995 (published February 3 and 10, 1995). [WIC FOFS2,
KSBE FOF35]

36. On March 2, 1995, notice regarding the public hearing on matters related to the
Waiahole Ditch was provided pursuant to Haw. Rev. Stat. § 174C-52. [KSBE FOF36]

37. On April 12, 1995, the Interim Release Agreement was extended until such
time as the Commission could make a final decision on the Waiahole waters. [KSBE
FOF37]

38. On April 18, 1995, the Commission conducted a public hearing pursuant to
notice published in the Honolulu Star Bulletin to take public testimony on the WUPAs,
the petitions to amend IIFS and the petitions for reservation of water. See Public
Notice, dated March 2, 1995. Any person requesting a contested case did so orally or
in writing at the public hearing. See Tr., Public Hearing, 4/18/95. All parties
requesting standing in the contested case hearing filed a written application on forms
provided by the Commission. Order Granting and Denying Applications to Participate
in the Contested Case Hearing, 5/30/95. [WIC FOF83, KSBE FOF3§]

4. Standing

39. On May 17, 1995, the Commission held a hearing to determine which
applicants for standing would be admitted as parties in the contested case. Order
Granting and Denying Applications to Participate in the Contested Case Hearing,
5/30/95. [WIC FOF84, KSBE FOF39]

40. On May 30, 1995 the Commission filed its Order Granting and Denying
Applications to Participate in the Combined [Case] Contested Case Hearing. The
following were admitted as parties in the combined contested case hearing:

Amfac IMB
WIC

Campbell Estate
DLNR
Robinson Estate
Nihonkai
Dole/C&C
KSBE

Fo o oo o
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Del Monte

Hawaii Farm Bureau

OHA

Kahaluu Neighborhood Board No. 29

Waiahole-Waikane Community Association

Hakipuu Ohana

State Department of Agriculture ("DOA")

DHHL

City and County of Honolulu Planning Department ("C&C of Honolulu")
City and County of Honolulu Board of Water Supply ("BWS")
Department of the Navy ("Navy")

Halekua Development Corp.

Puu Makakilo

West Beach Estates

Hawaii's Thousand Friends

Land Use Research Foundation ("LURF")

Order Granting and Denying Applications to Participate in the Combined Contested
Case Hearing, dated May 30, 1995. [WIC FOFS85, KSBE FOF40]

41.

@ o a0 o

The parties who were denied standing included:

Waipahu Neighborhood Board
Hawaii Laieikawai
Waipahu Business Association
Waipahu Community Association
Ewa Neighborhood Board
Steve Kubota
13 current and past elected officials from Central and Leeward Oahu,
including:
(1) Annelle Amaral
(2) Paul Oshiro
3) Merwyn Jones
4) Brian Kanno
®) Nestor Garcia
(6) Robert Bunda
@) Arnold Morgado
®) Calvin Kawamoto
&) Michael Kahekina
(10)  Samuel Lee
(11)  Roy Takumi
(12)  Marcus Oshiro
(13)  Ronald Menor
People Oppose Initiative
Life of the Land
hui .
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Order Granting and Denying Applications to Participate in the Combined Contested
Case Hearing, dated May 30, 1995. [WIC FOF86, KSBE FOF41]

42. Although initially denied standing, Ka Lahui Hawaii was subsequently
admitted as a party by Order dated July 13, 1995 following its Motion for
Reconsideration. Order Granting Ka Lahui's Motion to Reconsider Standing in the
Waiahole Ditch Contested Case Hearing, dated July 13, 1995. [WIC FOF87]

43. Halekua Development Corporation was pursuing water requests on behalf of
itself, Royal Oahu Resort, Inc., Koei, Inc. and the DOA. On August 7, 1995, the
Commission issued Order No. 6, approving Halekua Development Corporation's
motion to withdraw its own water request and to redesignate Royal Oahu Resort, Inc.,
Koei, Inc. and the DOA to continue in their own names. Order Number 6: Orders
Regarding Motions Heard on July 24 and 27, 1995. [WIC FOFS88]

5. Existing Use Hearings

44, On June 13, 29, 30 and July 24, 1995, the Commission held hearings to
determine those existing uses of windward groundwater allowed to continue under
Haw. Rev. Stat. § 174C-48(a). "Existing uses" of windward groundwater were deemed
to be those uses in place as of July 15, 1992, which is the effective date of designation
of windward Oahu as a groundwater management area. Order Regarding Hearings on
"Existing Uses" Under HRS § 174C-48(a), dated 6/20/95. [WIC FOF89, KSBE
FOF42]

6. Existing Use Order

45. On August 15, 1995, the Commission issued Order Number 8: Interim Order
Identifying "Existing Uses" Allowed to Continue Under H.R.S. § 174C-48(a), which
identified the parties with existing uses and allocated water to some of the parties for
their interim use. On October 16, 1995, the Commission issued Order No. 10,
clarifying certain aspects of Order No. 8.

Among other things, the Commission ruled in Order Number 8, as modified by Order
No. 10, that:

a. The following parties established the following uses existing as of July 15,
1992:
(1) Robinson Estate: 11.62 mgd
(2) Campbell Estate: 11.00 mgd
3) Dole/C&C: 1.40 mgd
(4) DLNR (Waiawa Prison) 0.12 mgd
®) Dole/C&C
(Mililani Memorial Park) 0.14 mgd
(6) Dole/C&C
(Mililani Golf Course) 0.16 mgd
(7 Royal Oahu 0.0048 mgd
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b. The existing uses identified in (a) above were adjusted to reflect the
following uses allowed to continue on June 30, 1995, as adjusted for near term needs
through October 1, 1995.

(1) Robinson Estate 3.483 mgd
(2) Campbell Estate 4.062 mgd
3) Dole/C&C 1.40 mgd
(4) DLNR (Waiawa Prison) 0.12 mgd
®)) Dole/C&C
(Mililani Memorial Park) 0.14 mgd
(6) Dole/C&C
(Mililani Golf Course) 0.16 mgd
(7 Royal Oahu 0.0048 mgd
c. Nihonkai established an existing use as of July 15, 1992.
d. The Commission found that the following parties did not establish existing

uses: Navy, Puu Makakilo, Halekua Development Corporation, State Agriculture Park
(Kunia), Koei Hawaii, Inc. and West Beach Estates.

e. Measured at the North Portal, the average annual flow allowed to continue was
9.3698 mgd until further order of the Commission.

f. Order 8 rendered the question regarding extension of the Interim Release
Agreement moot. [WIC FOF90, KSBE FOF43 - 46,]

7. Proposed Order to Bifurcate

46. On July 14, 1995, the Commission's staff submitted a Proposed Order to
Bifurcate Water Use Permits for Pearl Harbor groundwater from the Contested Case
Hearing ("Proposed Bifurcation Order"), which states among other things, that KSBE
applied for a groundwater use permit for water underlying its lands at Waiawa in
Central Oahu. The water underlying this area is part of the Waipahu-Waiawa aquifer
system of the Pearl Harbor aquifer sector. It is within the groundwater management
area designated by the Board of Land and Natural Resources ("BLNR") under Chapter
177, Haw. Rev. Stat. prior to the enactment of the 1987 Hawaii Water Code, Section
174C, HRS. [KSBE FOF49]

47. The Proposed Bifurcation Order further states that KSBE applied to use water
which does not derive from the Windward groundwater management area and because
any such applications may be considered separate and apart from the groundwater
permits and instream flow considerations which are the subject of the Waiahole
Combined Contested Case Hearing, water use permit applications for groundwater
within the Pearl Harbor management area should be bifurcated from these proceedings
and perceived independently under the Water Code, Chapter 174C, HRS. [KSBE
FOF50]
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48. On August 7, 1995, the Commission by Order No. 6 denied the Commission
staff's Proposed Bifurcation Order on the basis that the interrelated nature of competing
claims mitigates in favor of continuing the combined process. [KSBE FOF51]

8. Filing of Testimoniesand Motions

49. All parties were required to submit their written direct testimony and witness
lists by September 18, 1995; written rebuttal testimonies and witness lists by October
16, 1995; and written surrebuttal testimonies by October 30, 1995. Written opening
arguments, exhibits and exhibit lists were required to be submitted to the Commission
by November 3, 1995. See Minute Order Number 19, dated August 23, 1995. [WIC
FOF91, KSBE FOF52]

50. On October 27, 1995, KSBE filed a "Motion for Declaratory Order Confirming
Kamehameha Schools/Bishop Estate's Rights to Undiminished Use of All of the Water
Emanating from that portion of the Waiahole Ditch Traversing Its Lands in Waiawa"
("Motion for Declaratory Order"). [KSBE FOF53]

51. On November 3, 1995, all parties and intervenors filed their Prehearing Briefs.
[KSBE FOF55]

52. On November 3, 1995, opposition memoranda to KSBE's Motion for
Declaratory Order were filed by the State Department of Land and Natural Resources
and the Department of Agriculture, the Department of Navy, Waiahole-Waikane
Community Association, Hakipu‘u Ohana, Kahaluu Neighborhood Board, Ka Lahui
Hawaii, and Hawaii Thousand Friends. [KSBE FOF54]

53. On December 13, 1995, the Commission issued Order No. 24 which denied
KSBE's Motion for Declaratory Order. The Commission cited Order No. 18 in support
of its decision by stating that "the Commission does not favor motions for declaratory
orders prior to the presentation of the evidence on ultimate issues of law [in] and fact
which [ig] aLe so closely intertwined in these proceedings." [KSBE FOF57]

9. Commencement of Contested Case Hearing

54. On November [7] 9, 1995, the Contested Case Hearing commenced. Entering
appearances were the following:

a. Alan M. Oshima, Esq. and Yvonne 1. Izu, Esq. on behalf of Amfac/JMB
Hawaii/Waiahole Irrigation Company, Limited;

b. Michael W. Gibson, Esq. and Douglas S. Appleton, Esq. on behalf of the Estate
of James Campbell;
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Stephen K. C. Mau, Esq. and Cheryl A. Nakamura, Esq. on behalf of the
Robinson Estate;

Gary M. Slovin, Esq. and Karen L.S. Stanitz, Esq. on behalf of Dole/Castle &
Cooke;

Benjamin A. Kudo, Esq., R. Brian Tsujimura, Esq., Nathan T.K. Aipa, Esq.,
and Kris N. Nakagawa, Esq. on behalf of Kamehameha Schools Bernice Pauahi
Bishop Estate;

Rick J. Eichor, Esq. and Rodney J. Tam, Esq. on behalf of State of Hawaii
Department of Land and Natural Resources and Department of Agriculture;

Ronald R. Sakamoto, Esq. and Carolyn E. Hayashi, Esq. on behalf of Royal
Oahu Resort Golf Course;

Nathan T. Natori, Esq. on behalf of Nihonkai Lease Co., Ltd.;
Gilbert D. Butson, Esq. on behalf of Pu‘u Makakilo, Inc.;

Jan N. Sullivan, Esq. and Don S. Kitaoka, Esq. on behalf of West Beach
Estates;

Matsumoto La Fountaine & Chow on behalf of Hawaii Farm Bureau
Federation;

Paul M. Sullivan, Esq. and Cheryl L. Connett, Esq. on behalf of the Department
of the Navy;

Dan Davidson, Esq. on behalf of Land Use Research Foundation;

Clarence A. Paccaro, Esq., Randall K. Ishikawa, Esq., T. Lowell Wolf, Esq.
and Mark K. Morita, Esq. on behalf of the City and County of Honolulu;

Paul H. Achitoff, Esq., Lea O. Hong, Esq., Alan T. Murakami, Esq., Paul F.N.
Lucas, Esq. and Carl C. Christiansen, Esq. on behalf of Waiahole-Waikane
Community Association, Hakipuu Ohana, Kahaluu Neighborhood Board No.
29 and Ka Lahui Hawaii;

Walter M. Heen, Esq., Elizabeth A.H. Martin, Esq. and Moses K.N. Haia, III,
Esq. on behalf of the Office of Hawaiian Affairs;

Clayton Lee Crowell, Esq. on behalf of the Department of Hawaiian Home
Lands; and

James T. Paul, Esq. on behalf of Hawaii's Thousand Friends. [WIC FOF92,
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KSBE FOF56]

55. The opening statements and presentation of evidence by the parties began on
November 9, 1995, and continued to August 21, 1996, during which there were fifty-
two hearing days including four evening sessions. [CWRM FOF5]

10. Closing Oral Arguments

56. Parties and intervenors presented their closing oral arguments from September
18 to 20, 1996. [CWRM FOF6]

Interim Instream Flow Standard Amendment

Section B contains the findings of fact concerning the proposed Interim Instream
Flow Standard (IIFS) amendment and the effect of the partial restoration of flows to
windward Oahu streams and to Kaneohe Bay.

The ITFS for the windward Oahu streams affected by the Waiahole Ditch system took
effect on May 4, 1992. In effect, the amount of water flowing in the streams on May
4, 1992 cannot be changed without authorization from the Commission. Following
OSCO's announced closure in August 1993, WWCA and the Office of Hawaiian
Affairs (OHA) petitioned to amend the IIFS in December 1993 and February 1995,
respectively. In response to complaints that OSCO was wasting water following its
closure of cane operations, the parties participated in mediation which resulted in the
"Interim Release Agreement" of December 1994 by which the Commission
authorized WIC to provide a constant flow of about 8 mgd to Leeward Oahu and to
release the unused flows into windward streams.

Testimony indicated that partial restoration of Waiahole Stream since December
1994, and of Waianu Stream since around June 1995, has had a positive effect on the
native fish species in those streams. Although there was no evidence presented as to
the extent of the native fish species in the streams prior to the construction of the
Waiahole Ditch system, and although there was general agreement that there is
insufficient knowledge of the ecosystem to define the quantitative population
improvements resulting from stream flow restoration, in general, it is expected that
additional flows to the streams would increase the native biota habitat.

Testimony on the effects of increased stream flows to Kaneohe Bay was mixed. On
the positive side, there was testimony that there may be a direct relationship between
higher fresh water flows and estuarine productivity.  Others testified that
reintroducing water from the Waiahole Ditch system is not a panacea for remedying
the destruction that has occurred to Kaneohe Bay and its fisheries. There has been a
dramatic decline in fish and limu in Kaneohe Bay since 1960. Factors contributing to
the decline are urbanization, over-fishing, poaching, pollution, sediment run-off,
dredging, sewage spills, algae blooms, growth of mangrove, development of culverts,
and habitat degradation. The synergism of these factors is worse than the effects of
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any single factor. Although decrease in stream flow may have been a factor affecting
fish populations in Kaneohe Bay, scientists are unable to quantify the correlation
between stream flow and improved fish habitat.

1. Interim Instream Flow Standard

57. On April 19, 1989, the Commission set an Interim Instream Flow Standard
("IOFS") for all Windward streams (effective May 4, 1992) as the "amount of water
flowing in each stream on the effective date of this standard." Such flow standards
included all uses in existence as of May 4, 1992. [KSBE FOF26, WIC FOF61]

2. Petitions to Amend the Interim Instream Flow Standard

58. On December 7, 1993, the Waiahole-Waikane Community Association
("WWCA"), Hakipu‘u Ohana ("Ohana"), and the Kahalu‘u Neighborhood Board
("KNB") petitioned the Commission to amend the interim instream flow standards
for windward Oahu streams affected by the Waiahole Ditch systems. [KSBE FOF27,
WIC FOF62]

59. On February 28, 1995, the Office of Hawaiian Affairs ("OHA") petitioned to
amend the interim instream flow standard for Windward stream flow restoration for
existing and new agriculture including taro cultivation; fishing; community based
economic development; traditional and customary native Hawaiian practices and
ecosystem restoration. [KSBE FOF28, WIC FOF63]

60. WWCA and OHA petitioned for an amendment to the [nterim instream flow
standard, not for a permanent instream flow standard. WWCA Petition to Amend
IIFS; OHA Petition to Amend IIFS. [WIC FOF64]

3. Stream Ecology - General

61. [Monthly] Since partial restoration in December 1994 monthly

monitoring of ‘o‘opu in Waiahole is showing a general upward trend. Ronald
Englund, February 28, 1996, p. 47, 11. 11-12. [WWCA FOF303]

62. A positive effect has been observed from the partial restoration of Waiahole
Stream. Ronald Englund, February 27, 1996, p. 134, 11. 3-6. [WWCA FOF304]

63. The partial stream restoration in December 1994 improved the stream habitat
by sweeping out exotic fish that harbor parasites that are transmitted to native
species, compete with native species for food and space, and interfere with spawning
rituals. William Devick, February 13, 1996, p. 121, 1. 14-25; p. 122, 1. 1-18.
[WWCA FOF305]

64. Prior to the partial restoration, both Waiahole and Waianu streams were very
similar, in that they were both very shallow, had weak currents, and had large exotic
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populations. William Font, January 11, 1996, p. 123, 11. 7-12. [WWCA FOF313]

65. Immediately after the partial restoration occurred in Waidhole Stream, an
immediate and dramatic reduction in the exotics in Waiahole Stream in comparison
to Waianu Stream, which was not restored until about June 1995, was observed for
a period of several weeks. William Font, January 11, 1996, p. 123, 1. 14-19.
[WWCA FOF314]

66. It is not necessary to eliminate all exotics from the streams before there will
be a positive effect on the native species. The more flow is restored, the more the
exotics will be forced into refuges at the stream edges, with limited contact with the
‘o‘opu. Parasites may continue to exist in the stream, but at low enough levels that
they will not [causing] cause any disease problem. William Font, January 11, 1996,
p. 144,1.25; p. 145,1. 1. [WWCA FOF316]

67. Aquatic experts have insufficient knowledge of the ecosystem context for
native Hawaiian fish species to define [and quantify] the quantitative population
improvements resulting from stream flow restoration. Devick, Tr., 2/13/96,
P133/L16 to P134/L3, P147-49. [WIC FOF250]

68. No data is currently available to tell what flow characteristics are necessary
to promote larval fishes from the ocean into freshwater streams and what current
velocities are necessary to limit or prevent the occurrence of exotic fishes in such
streams. (Fitzsimons Tr. 01/11/96 at 45, lines 24-25; at 46, lines 1-7). [KSBE
FOF1318]

69. No one in the scientific community can conclusively state the amount of
water that is necessary to positively impact ‘0‘Opu recruitment. (Fitzsimons Tr.
01/11/96 at 64, lines 11-16). [KSBE FOF1319]

70. At the time of the survey, July 6, 1995 water had been returned to Waiahole
Stream for about six (6) months and to Waianu Stream for about one (1) month, the
habitat showed excellent potential for the re-establishment of native populations of
‘o‘opu, ‘opai and hihiwai. Adult and juvenile ‘0‘opu nakea and ‘0‘opu naniha were
observed. Juvenile ‘0‘Opu nopili was also observed. The observance of these
juveniles or post-larval fish species are an indication that these species are recruiting
or returning from the ocean to the stream. (Brasher Tr. 04/23/96 at 21, lines 7-18).
[KSBE FOF1328]

71. The additional flow to Waiahole-Waikane [or] and Waianu Streams is
expected to benefit native Hawaiian ‘0‘Opu species. Stream flow increases also
enhance native biota habitat quality in several ways. First, increase in streamflow
would increase the amount of deep water habitat which is preferred by native biota
species like ‘0‘opu[,] nakea and ‘o‘opu alamo‘o. Second, increased flow would also
increase the amount of high velocity riffle habitat that ‘0‘opu alamo‘o prefer. Finally,
increased flow would increase habitat quality by magnifying the freshwater
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signature in the estuaries thereby increasing the recruitment of ‘o‘opu. (Englund Tr.
12/14/95 at 20, lines 17-25; at 21, lines 1-25; at 22, lines 1-19). [KSBE FOF1329]

72.  Prior to such flow decreases (2 mgd to Waianu Stream) in May 1995, much

of Waiahole Stream above 200 feet consisted of very high velocity riffles. In
September 1995, the flow in the upper Waiahole Stream area still appeared to exceed
natural base flow. Above 500 feet, the Waiahole Stream could have been best
described as torrential. The high discharge has probably been detrimental in the
short-term to some native insect species, and much of the upper reaches of the stream
do not provide good habitat for the native ‘0‘opu species. (Englund Tr. 12/13/95 at
217, lines 11-16). [KSBE FOF1409]

73. No evidence was presented as to the extent of native species inhabiting
Waiahole Stream prior to the construction of the Waiahole Ditch in 1916.
Fitzsimons, Tr., 1/11/96, P70/L5-12; Devick, Tr., 2/13/96, 133/23-25, 134/1-3. [WIC
FOF233]

4, Native Hawaiian Fish Species (‘ O‘opu)

74. ‘O‘opu or gobies are found throughout the world[,]. [primarily]Primarily,
this fish species is found throughout the tropical areas such as in Costa Rica, Puerto
Rico and Palau. (Englund Tr. 02/27/96 at 138, lines 22-25; at 139, lines 1-18).
[KSBE FOF1296]

75. There are only five (5) native Hawaiian freshwater fishes in the Hawaiian
islands. These are the gobies or ‘O‘opu species which are all amphidromous.
Amphidromous means [that the] fwo migrations. The adult fish species spend their
entire lives in fresh water. As such, the five (5) native ‘0‘0Opu species leave their eggs
in fresh water and these eggs hatch within twenty-four (24) hours. (Fitzsimons Tr.
01/11/96 at 11, lines 20-25; at 12, lines 1-15). [KSBE FOF1297]

76. After the ‘0‘opu eggs hatch, the larvae which is about a millimeter and a half
in size, are then washed out into the ocean. The larvae remains in the ocean from
anywhere between four (4) to six (6) months before moving back up into the
freshwater streams. (Fitzsimons Tr. 01/11/96 at 12, lines 16-25). [KSBE FOF1298]

77. Since the native ‘0‘0Opu species is amphidromous, the ‘0‘0pu larvae must drift
out to sea and spend several months in the ocean. Consequently, if such larvae is
diverted into the taro |0°i, it would not be able to survive if it does not eventually find
its way to the ocean. (Devick Tr. 02/13/96 at 138, lines 1-25; at 139, lines 1-12).
[KSBE FOF1299]

78. In comparing recruitment numbers between Waiahole and Waikane Streams,
the substantial difference in recruitment occurs mainly with the ‘0‘opu nakea species
and not so much with the other ‘0‘opu species such as the ‘0‘opu nopili and the
Lentipes concolor. (Devick Tr. 02/13/96 at 141, lines 1-11). Of the five (5) native
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‘0‘opu species, three (3) of the species, Lentipes, nopili and the nakea, are upstream
or climbers of the streams. The other two (2) ‘O‘Opu species are not climbers.
(Devick Tr. 02/13/96 at 147, lines 14-16). [KSBE FOF1300]

79. Stock enhancement of native Hawaiian ‘0‘0Opu species has future potential.
DLNR/DAR currently has a project that is attempting to produce hatchery-bred
native ‘0‘Opu species or gobiids. (Devick Tr. 02/13/96 at 160, lines 1-25; at 161,
lines 1-9). [KSBE FOF1301]

80. Two (2) native Hawaiian ‘0‘Opu species, ‘o‘opu akupa (eleotris
sandwicensis) and ‘o‘opu nhaniha (stenogobius hawaiiensis) are usually restricted to
the lower parts of the freshwater streams. The ‘0‘opu akupa does not have the fused,
sucking pelvic fin. Although the ‘0‘opu naniha does have such fin, it is a weak][ly]
muscle which is used more in elaborate courtship displays. [Because these] These
two (2) ‘0‘opu species are usually found in the lower reaches of the streams[,]; they
usually would not be found farther than the first waterfall. (Fitzsimons Tr. 01/11/96
at 13, lines 8-25). [KSBE FOF1302]

81. The ‘o‘opu nopili (sicyopterus stimpsoni) is another native Hawaiian ‘0‘opu
species which is very unique among the Hawaiian freshwater fishes because it is the
only species that feed on vegetation. In other words, the ‘0‘0opu nopili are obligate
herbivores. Unlike the native Hawaiian ‘0‘opu species which will take in vegetable
material incidentally along with their carnivores habits, the ‘0‘opu nopili is the only
species which survives strictly on algae or limu, and predominantly on diatoms.
(Fitzsimons Tr. 01/11/96 at 14, lines 1-16). [KSBE FOF1303]

82. The ‘o‘opu nakea (awaous guamensis) is considered a favorite food and a
sport fish. The ‘0‘opu nakea is probably the only species of native Hawaiian
freshwater fishes that have a somewhat discreet spawning season. Unlike other
native Hawaiian fish species which breed all year round, the ‘0‘opu nakea, as judged
from the amount of courtship behavior, breeds most intensively during the summer
months of June and July. (Fitzsimons Tr. 01/11/96 at 15, lines 3-25; at 16, lines 1-9).
[KSBE FOF1304]

83. The ‘o‘opu nopili and the ‘o‘opu nakea are native Hawaiian fish species
which reside in the middle reaches of the freshwater streams. The ‘0‘opu nopili are
found in the swiftest part of the streams where there is a fairly shallow ripple zone
and a good strong current coming over the area. On the other hand, the ‘0°opu nakea
are usually found a little further down the main channel stream in pockets where
there is a little bit less current. (Fitzsimons Tr. 01/11/96 at 16, lines 11-19). [KSBE
FOF1305]

84. Finally, the ‘o‘opu alamo‘o (Lentipes concolor) are usually found further

inland above the higher waterfalls. Although the ‘0‘opu alamo‘o is a Category One
candidate for being listed as endangered, Eitzamaons tedified that the U. S. Fish and

21



Wildlife Service has unofficially stated that such native Hawaiian fish species is not
in imminent danger. (Fitzsimons Tr. 01/11/96 at 16, lines 21-25; at 17, lines 1-18).
[KSBE FOF1306]

85. The ‘0‘opu alamo‘o is a native Hawaiian fish species that has the ability to
climb waterfalls through the use of a fused pelvic fin that forms like a suction disc.
(Fitzsimons Tr. 01/11/96 at 17, lines 24-25, at 18, lines 1-25) (Heacock Tr. 03/07/96
at 182, lines 1-8). [KSBE FOF1307]

86. Recruitment events of native Hawaiian fish species are tied very closely to
freshets. During a typical Hawaiian rainy season, a repeated series of flash floods
appear to impact recruitment by causing the onshore orientation and movement of
young fish to enter and move up the freshwater streams. (Fitzsimons Tr. 01/11/96 at
22, lines 15-25; at 23, lines 1-6). [KSBE FOF1308]

87. Storm events or flash floods appear to attract young fish to the freshwater
streams because it is hypothesized that these young fish can either detect the odor or
taste the sediment flow or other fish. (Fitzsimons Tr. 01/11/96 at 23, lines 20-25; at
24, lines 1-19). [KSBE FOF1309]

88. After the interim release of freshwater in December 1994, there was some
return of native Hawaiian fish species. However, Eitzamaons tetified that there is
no way of telling where these fish species came from. (Fitzsimons Tr. 01/11/96 at
35, lines 7-25; at 36, lines 1-16). [KSBE FOF1310]

89. From January to June of 1995, DAR biologists studied the Waiahole and
Waikane Streams. [In] Devick testified that in Waiahole Stream, substantial new
recruitment of all five (5) native ‘0‘Opu species, along with the native shrimp were
discovered. The recruitment was substantially higher in Waiahole than Waikane.
(Devick Tr. 02/13/96 at 120, lines 3-14). [KSBE FOF1311]

90. These findings were significant because: 1) two (2) of the native Hawaiian
‘0‘opu species Lentipes concolor and Scyopterus stimpsoni have not been found as
adults in the stream in prior samples; 2) another ‘0‘Opu species Awaous guamensis
was only found occasionally as an adult; and, 3) all three (3) of the native Hawaiian
‘o‘opu species found require suitable upstream habitat conditions for growth and
reproduction. (Devick Tr. 02/13/96 at 120, lines 15-21). [KSBE FOF1312]

91. The findings with regard to Lentipes concolor has an added significance
because such ‘0‘Opu species, until a few years ago, was thought to be extinct on
Oahu. This species is still known to exist in only a few streams and was also the
subject of a petition for statewide listing as a federal endangered species. (Devick Tr.
02/13/96 at 120, lines 22-25; at 121, line 1). [KSBE FOF1313]

92. Exotic fish introductions have many recognized detrimental effects on native
fish populations through predation, competition for space and food, interference with
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spawning rituals, and as reservoirs for diseases transmissible to the native fish
species. (Devick Tr. 02/13/96 at 121, lines 23-25; at 122, lines 1-7). [KSBE
FOF1314]

93. [In] Kido tedtified that in July 1995, Waikane Stream actually had more
‘o‘opu than Waiahole Stream, even though Waikane Stream did not have any
additional releases of water from the ditch. (Kido Tr. 04/17/96 at 52, lines 20-25; at
53, lines 1-2). [KSBE FOF1315]

94. The native Hawaiian ‘0‘0pu species is important to traditional and customary
native Hawaiian gathering practices. (Devick Tr. 02/13/96 at 185, lines 9-13).
[KSBE FOF1317]

9s. In determining the amount of native fish species in any given stream, the key
is to follow a standardized methodology or approach that determines trends of native
fish species rather than the discreet or specific amounts of native fish species.
(Fitzsimons Tr. 01/11/96 at 65, lines 5-25). [KSBE FOF1320]

96. There are streams which are very small naturally that have low flow, but are
permanently occupied by native fish species. For example, on Maui, there are
streams with low flow that do contain mostly native fishes and a good native fish
habitat. (Hodges Tr. 4/16/96 at 174, lines 13-18). [KSBE FOF1321]

97. There are certain types of algae that would support fish life in the streams. If
there is more water, then there would probably be more algae and more fish would be
recruited to the stream. (Kido Tr. 02/21/96 at 132, lines 15-25). In other words, to
increase the flow in Waiahole, you also increase the wettable habitat and will have a
greater abundance of algae. The increase in algae in turn will also probably increase
the probability of fish life in the stream. (Kido Tr. 02/21/96 at 133, lines 1-11).
[KSBE FOF1322]

98. Algae growth or the benthos of the stream is an added component to
determine the availability of foods in the stream. In other words, the study of benthos
in a stream determines how good the habitat is for ‘0‘opu or other insects either
eating the algae or using the algae for reproduction. (Kido Tr. 02/21/96 at 152, lines
16-25; at 153, lines 1-11). [KSBE FOF1323]

99. In the streams or rivers, the ‘0‘0Opu often guard tenaciously their egg nests. As
a result, these ‘O‘opu fish species are very vulnerable when they are speared by
fisherman. Spear fisherman often disturb the substrate of the egg nest and the eggs
themselves. Consequently, spearfishing, although common, is much more damaging
to the stream ecology than are other fishing techniques such as pole fishing.
(Heacock Tr. 03/07/96 at 184, lines 1-21). [KSBE FOF1324]

100.  Habitat loss in the streams could be caused by increased sediment build up on
the substrate. If you increase the sediment loads in the stream, the benthic algae
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communities will also be negatively affected. Consequently, sediment loads may be
one of the major problems of habitat degradation. (Heacock Tr. 03/07/96 at 209,
lines 3-25; at 210, lines 1-25; at 211, lines 1-6). [KSBE FOF1325]

101.  [The] Eitzdmans testified that the native ‘0‘opu species on Oahu are not
distinct from the native ‘0‘Opu species on the islands of Kauai, Hawaii and Maui.
Because of the offshore larval stage process of the native ‘0‘Opu species, there is
enough transport of these larval ‘O‘opu between the islands that development of
distinctions has not occurred. Therefore, native ‘0‘Opu species can actually get
transported from island to island. (Fitzsimons Tr. 01/11/96 at 82, lines 7-25).
[KSBE 1327]

102.  Little is [likewise] known about the relationships of flow to algal or invertebrate
abundance. (Kido WRT 10/16/95 at 4, paragraph 2). [KSBE FOF1332]

103. ‘O‘opu larvae inevitably get caught in taro fields. In other words, there is
some entrainment [Of the] due ta diversions like taro fields. Entrainment meaning
that these species are swept into the fields and are prevented from returning to the
river. (Kido Tr. 4/17/96 at 59, lines 16-25, at 60, lines 1-6). [KSBE FOF1333]

5. Alien/Introduced/Exotic Fish Species

104.  Exotic fish will continue to occur in Waiahole Stream regardless of how
much water is returned. One can see that there are fewer exotics in Waiahole, but
there were high levels of these exotic fishes in the backwater. So if these protected
areas, or refuges persist, then the streams will continue to have exotics. (Font Tr.
1/11/96 at 128, lines 21-25). [KSBE FOF1357]

105.  Prior to the restoration of flow to the Waiahole Stream in December of 1994,
both the Waiahole and Waianu streams had high population densities of exotic or
alien fish species. In January of 1995, after the restoration of flow, there was a
reduction in the exotic or alien species in the Waiahole Stream. In May and June of
1995, approximately six (6) months after the restoration of flow, there continued to
be a reduction in exotic fish in both Waianu and Waiahole Stream. (Font Tr.
01/11/96 at 123, lines 14-25; at 124, lines 1-20). [KSBE FOF1358]

106.  Increasing stream flow or continuing stream flow is not necessary in order to
remove exotic species from a stream as opposed to a flood event. Increasing stream flow
will never eradicate alien species. However, it may lower their densities and abundances.
To eradicate alien species from a river stream, the use of rotenone may be effective.
(Heacock Tr. 03/07/96 at 219, lines 1-25). [KSBE FOF1361]

107.  The alien or exotic fish species are a significant factor in contributing to the decline
of the native ‘o‘opu. However, such alien species are not the only factor and is not the
major cause in the decline of native fish species like [to] ‘o‘opu. (Hodges Tr. 4/16/96 at
171, lines 1-25; at 172, lines 1-23). [KSBE FOF1362]
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108.  Once exotic species are in the stream, it is almost impossible to remove them.
One can only hope to control them by depressing their population. (Bovee Tr.
4/10/96 at 186, lines 7-9). [KSBE FOF1364]

109. In Hawaii, it will be difficult to rid streams of exotic species for two (2)
reasons. One is the behavior of the stream; no matter how much flow is returned to
the stream, there will always be little refuges that the exotics will discover and hide
in. (Bovee Tr. 4/10/96 at 189, lines 1-7). A second reason is the behavior of the fish;
during catastrophic events like flash floods, fish can actually burrow right down into
the bottom and get out of the water column. (Bovee Tr. 4/10/96 at 189, lines 16-18).
This is known to happen in Hawaii. The fish, perhaps realizing it would be futile to
fight the current, get closer to the bottom of the stream where the current is slower.
The fish eventually go down into the laminar zone between the cracks and the rocks.
They remain there until the rocks move. (Bovee Tr. 4/10/96 at 190, lines 4-10).
[KSBE FOF1366]

110.  Periodic heavy rain flow or freshets in Waiahole Stream has not succeeded in
eliminating exotic or alien species from the Waiahole Stream. Prior to December of
1994 when the Waiahole Stream was restored, no one knows whether the population
of exotic fish was increasing or decreasing because there were no studies at that time.
(Font Tr. 01/11/96 at 140, lines 6-25; at 141, lines 1-4). [KSBE FOF1363]

111. Waiahole and Waianu are two (2) streams that have exotic species in them.
(Bovee Tr. 4/10/96 at 201, lines 16-20). However, there is no data to compare its
present concentration with previous levels. Thus, the relative abundance of exotic
species is unknown. (Bovee Tr. 4/10/96 line 201, lines 16-21). Further downstream
there were more exotic species: gobies, ‘Opae, tilapia, and guppies. (Bovee Tr.
4/10/96 at 201, lines 23-25). Further upstream, however, these different species were
notably absent. (Bovee Tr. 4/10/96 at 201, lines 1-2). [KSBE FOF1367]

112.  After December 1994, monthly monitoring in the middle reaches of the
Waiahole and Waianu streams has revealed no clear decrease in the abundance of
introduced fish (poecillids) during this assessment. In contrast, aholehole abundance
increased, accompanied by a slight decrease in introduced fish, in the lower portion
of the Waiahole Stream. However, it is not conclusive whether these increases in the
aholehole abundance are flow related or mini-seasonal fluctuations. (Englund Tr.
12/13/95 at 313, line 25 at 214, lines 1-8). [KSBE FOF1370]

113.  Introduced or alien species flourish in taro fields because these fields provide
a slow water velocity refuge for these introduced or alien fish species. (Englund Tr.
02/27/96 at 105, lines 18-21). [KSBE FOF1390]

6. Par asites

114. Fourteen (14) species of parasites were found in native stream fishes. Of
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these fourteen (14) species, only three (3) of these species are considered to be
important in affecting the native ‘0‘opu. These three (3) species are pathogenic
which means that they can produce disease in the native fish that they parasitize.
(Font Tr. 01/11/96 at 114, lines 1-12). [KSBE FOF1335]

115. These three (3) species of parasites are: the roundworm (nematode
Camallanus cotti); the tapeworm (cestode Bothriocephalus acheilognathi); and the
leech (Hirudinean Myzobdella lugubris). These three (3) parasites have been
introduced into the stream by alien or exotic fishes such as swordtails, guppies, and
mollies. (Font Tr. 01/11/96 at 114, lines 13-25; at 115, lines 1-2). These alien or
exotic species were introduced to Hawaiian streams for purposes of mosquito
control. Subsequently, the widespread introduction of these alien or exotic species
had been associated with aquarium releases. As a result, these alien or exotic fishes
are now in many of the Hawaiian streams. (Font Tr. 01/11/96 at 115, lines 3-6).
[KSBE FOF1336]

116.  The roundworm, a native of the Orient, is a very common parasite in many
freshwater fishes in the Orient. It is also found in Europe and the United States,
including Hawaii. The roundworm has a two-host life cycle, using copepods and
intermediate hosts and fish as its final host. Copepods are tiny little crustacea and are
relatives of the shrimp. (Font Tr. 01/11/96 at 115, lines 8-22). [KSBE FOF1337]

117.  Copepods, the intermediate host, contain the young or juvenile stage of the
roundworm. However, when fishes feed on these copepods, the young or juvenile
roundworm is then transferred to the fish and it grows to a much larger parasite in the
intestine of the fish. (Font Tr. 01/11/96 at 115, lines 16-25; at 116, lines 1-2).
[KSBE FOF1338]

118.  The tapeworm, known as the Asiatic fish tapeworm, is also a native of the
Orient. Parasitologists regard this tapeworm as a most widely distributed parasite of
fishes in the world. (Font Tr. 01/11/96 at 116, lines 3-10). [KSBE FOF1339]

119.  The tapeworm has been shown to be a major disease producer in aquaculture
situations, and it too has a two-host life cycle, using copepods as intermediate host.
In other words, when the fish in the stream feed on the copepods, the fish acquire the
young stage of the parasite, and then that parasite grows into a large tapeworm in the
intestine of the fish. (Font Tr. 01/11/96 at 116, lines 11-17). [KSBE FOF1340]

120.  Finally, the leech, which is probably introduced into Hawaii by the blue
crabs, still involves an intermediate host in the stream. However, the leech can be
transferred directly from one fish to another without such intermediate hosts. (Font
Tr. 01/11/96 at 116, lines 19-25; at 117, lines 1-10). [KSBE FOF1341]

121.  Because the intermediate host, copepods, do much better in slow-moving or
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standing water because they are such weak swimmers, there is a strong connection
with stream flow and parasite abundance. (Font Tr. 01/11/96 at 120, lines 1-10; at
121, lines 14-16). The heaviest infections of roundworms occurred in the smallest
species of fish, namely the guppies, and also the smallest individuals of the largest
species. The reason is because the smaller fish or a little juvenile fish is much more
likely to feed heavily on copepods which are the intermediate host for these
roundworms. (Font Tr. 01/11/96 at 122, lines 4-25; at 123, lines 1-5). As such, the
smaller exotic or alien fish such as the guppies are the best final host for the
parasites. (Font Tr. 01/11/96 at 123, lines 20-25; at 124, line 1). [KSBE FOF1342]

122.  No one knows how much water is necessary to either reduce or eliminate
parasites. (Font Tr. 01/11/96 at 144, lines 1-15). There are no conclusive studies that
exotic fish are more susceptible to the parasites than the native fish and vice versa.
Therefore, there is no conclusive evidence that the native fish species become more
affected than the exotic fish species from eating the copepods. (Font Tr. 01/11/96 at
145, lines 19-25; at 146, lines 1-9). [KSBE FOF1343]

123.  There is also no conclusive studies measuring or quantifying mortality rates
of fish as a result of parasite infections. Therefore, the presence of exotic parasites in
a fish does not imply that the population of such fish is going to be eliminated
ultimately by the exotic parasites. (Font Tr. 01/11/96 at 147, lines 4-12; at 148, lines
21-25; at 149, lines 1-3). Based upon basic biology, parasites will not kill or
eliminate their host. (Font Tr. 01/11/96 at 152, lines 22-25; at 153, lines 1-14).
[KSBE FOF1344]

124.  The ‘o‘opu nopili is resistant to parasite diseases. Because the ‘0‘opu nopili
is unaffected by such disease, it is believed that the ‘0‘opu nopili can co-exist with
alien fish species such as the swordtails. (Kido Tr. 04/17/96 at 80, lines 1-12).
[KSBE FOF1345]

125.  The accumulation of detritus within a stream is not a healthy situation for the
native stream life. (Kido Tr. 04/17/96 at 83, lines 1-9). [KSBE FOF1346]

126.  The potential to produce morbidity and mortality (i.e. disease and death) in
native fish is mainly associated with three (3) helminth parasites: the roundworm
Camallanus cotti, the tapeworm Bothriocephalus acheilognathi, and the leech
Myzobdella lugubris. (Font Exhibit N-19, at 5, paragraph 3). [KSBE FOF1347]

127.  Fish become infected when they eat copepods that contain the juvenile
roundworms.  These small crustaceans are weak swimmers and are termed
planktonic organisms (i.e. they are at the mercy of the currents). Their populations
increase in conditions of standing water or very weak stream flow. Thus, copepod
populations peak in naturally intermittent streams such Waiula‘ula Gulch or diverted
streams such as Waianu Stream. High copepod populations provide ideal conditions
for the transmission of roundworms, explaining the high abundance of this parasite in
streams with weak current. (Font Exhibit N-19, at 6-7). [KSBE FOF1348]
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128.  Comparison of the necropsy data from both native gobioid fishes and exotic
poecillid fishes between Winter 1994-1995 and Summer 1995 indicates, however,
that abundance levels of parasites (average number of parasites per fish) have not yet
declined. (Font Exhibit N-19 at 17, paragraph 2). [KSBE FOF1349]

129.  Furthermore, after six (6) months of restored flow, some recruitment of
parasites into Waiahole Stream fishes was still occurring, as indicated by the
occurrence of juvenile roundworms in fish intestines. (Font Exhibit N-19, at 17,
paragraph 2). [KSBE FOF1350]

130. An important consideration is the fact that exotic fish populations remain
very high elsewhere in the Waiahole watershed, notably in Waianu Stream. These
parasites release their infected juvenile stages in Waianu Stream. The juvenile
parasites subsequently flow downstream into Waiahole Stream. Therefore, infected
poecillids, thriving in the weak current of Waianu Stream may continue to serve as
sources of infections for native gobiods in Waiahole Stream. (Font Exhibit N-19, at
17, paragraph 2). [KSBE FOF1351]

131.  What is important from the point of view of the intermediate host copepod,
the stronger the flow, the tougher it is for the copepod to make a living. From the
point of view of the exotic fishes, if the exotic fishes and the native fishes are not
intermixed, then the likelihood of transference of parasites is decreased. (Font Tr.
1/11/96 at 143, lines 3-9). But the restoration of flow is not a panacea to completely
eliminate parasites or to eliminate exotics. (Font Tr. 1/11/96 at 144, lines 17-19).
[KSBE FOF1352]

132.  In some cases, parasites do kill their host, whether that parasite is a worm, in
this case, or bacteria or virus. (Font Tr. 1/11/96 at 153, lines 10-14). So there is a
detriment to a fish from parasites in terms of its reproductive ability. If that occurs in
guppies, then by extrapolation, we could predict that would occur in any fish,
including ‘o‘opu. (Font Tr. 1/11/96 at 159, line 25, at 160, lines 1-3). [KSBE
FOF1353]

7. Native Hawaiian Damselflies

133.  Many scientists are deeply concerned about the fate of the native Hawaiian
Megalagrion damselfly species.  Specifically, Megalagrion leptodemas and
Megalagrion  oceanicum are found only on the island of Oahu. (Englund Tr.
02/27/96 at 112, lines 22-25; at 113, lines 1-12). [KSBE FOF1266]

134.  Three (3) Category One (candidate endangered) damselfly species were
found in this assessment. The most common, Megalagrion nigrohamatum
nigrolineatum, occurred in all drainages or streams except Waiahole and Hakipu‘u
streams. Megalagrion oceanicum was found in Kahaluu stream. Megalagrion
leptodemas was found only at Waiawa Stream which is located on the Leeward side
of Oahu. (Englund Tr. 12/13/95 at 213, lines 19-24). [KSBE FOF1268]
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135.  Two (2) native Hawaiian damselfly species, Megalagrion leptodemas, which
is found in Waiawa Stream, and Megalagrion nigrolineatum, which is found in
Waikane Stream, prefer very calm, slow water flow. These native damselfly species
dislike fast riffling and torrential water. (Englund Tr. 02/28/96 at 12, lines 1-8).
Therefore, from a biological perspective, adding more water to the streams is not
necessarily better for all native Hawaiian stream species. (Englund Tr. 02/28/96 at
14, lines 1-10). [KSBE FOF1269]

136. Moreover, alien or introduced fish species such as swordtails and guppies
prefer the same slow water habitat that the native Hawaiian damselfly species prefer.
(Englund Tr. 02/28/96 at 14, lines 11-22). [KSBE FOF1272]

137. Increased flow in Waikane Stream would probably benefit most aquatic
biota. However, the present low flow of regime in the upper Waikane Stream area
appears to favor the persistence of Megalagrion nigrohamatum nigrolineatum and
Megalagrion hawaiiense at high densities. Any sudden increase in base flow would
likely alter the aquatic biota system and could prove deleterious to these insect
species. (Englund Tr. 12/13/95 at 216, line 7-13). [KSBE FOF1273]

138.  The adult native Hawaiian damselflies are fairly large insects comprising of
approximately an inch to two (2) inches in length. The males defend territories,
while the females lay eggs in aquatic vegetation. As such, the immature damselflies
are aquatic, and they inhabit aquatic systems from perennial streams to intermittent
streams that do not necessarily have to be flowing. (Asquith Tr. 03/16/96 at 154,
lines 13-25; at 155, lines 1-7). [KSBE FOF1275]

139. There are over twenty-three (23) different species of native Hawaiian
damselflies and these species have evolved to utilize different types of habitats. Over
the past 100 years, there has been a marked decline in many of the species of native
Hawaiian damselflies. The major threats of these species include development,
water diversion, and the introduction of alien fish species. (Asquith Tr. 03/06/96 at
154, lines 17-25; at 156, lines 1-11). [KSBE FOF1276]

140.  Unlike other native stream insects and aquatic organisms, most of the species
of the native Hawaiian damselflies are restricted to a single island. On the island of
Oahu, there are three (3) species that breed primarily or exclusively in streams: 1)
the Megalagrion oceanicum (also known as the oceanic Hawaiian damselfly); 2) the
Megalagrion nigrolineatum (also known as the black line damselfly); and, 3) the
Megalagrion leptodemus (also known as the crimson Hawaiian damselfly). (Asquith
Tr. 03/06/96 at 156, lines 12-25; at 157, lines 1-15; at 158, lines 1-3). These three (3)
species are presently recognized by the U.S. Fish and Wildlife service and are
Candidate One species for listing them as either threatened or endangered species.
(Asquith Tr. 03/06/96 at 158, lines 8-14). [KSBE FOF1277]

141. The Megalagrion oceanicum, as adults, are typically seen along the wide
open corridors of perennially flowing streams. As immatures, this species tend to be
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found in the riffle or faster flowing sections of the streams. (Asquith Tr. 03/06/96 at
157, lines 9-14). [KSBE FOF1278]

142. The Megalagrion nigrolineatum is a stream breeder that breeds in both the

faster flowing sections of the streams and also the small, quiet pools. (Asquith Tr.
03/06/96 at 157, lines 15-23). [KSBE FOF1279]

143.  Finally, the Megalagrion leptodemus is a stream breeder and this species
tends to breed only in the slower, quieter and still pools in intermittent streams or at
the quiet sites seepage-fed side pools of flowing perennial streams. (Asquith Tr.
03/06/96 at 157, lines 25; at 158, lines 1-7). [KSBE FOF1280]

144.  [To] Asguith believes that to conserve and recover the native Hawaiian

damselfly species, there should be strong public education on the effects of the alien
species; wise management of the physical habitat; and development of control
measures for alien fish species. (Asquith Tr. 03/06/96 at 223, lines 23-25; at 224,
lines 1-4). [KSBE FOF1293]

145. The native Hawaiian damselfly species is of scientific interest because of
their evolution, ecology, and behavior. Specifically, the entire group of native
Hawaiian damselflies are found nowhere else in the world except for Hawaii.
(Asquith Tr. 03/06/96 at 226, lines 14-25; at 227, lines 1-25; at 228, lines 1-10).
[KSBE FOF1294]

8. Floral/Plant

146. The diversion of water by the Ditch along with other changes greatly

disturbed the watershed ecosystem of Waiahole-Waikane. Deiter Mueller-Dombois,
March 7, 1996, p. 65, 11. 6-25. [WWCA FOF375]

147. Both factors (clearing for agricultural practices and lack of water) are
responsible for the retraction of the forest in the Waikane area. But development is
probably a more important factor than the Waiahole Ditch itself by drying up the
slopes below. (Mueller-Dombois Tr. 3/17/96, p. 87, lines 3-11). [CWRM FOF7]

148.  Even in undiverted streams, such as the Limahuli Stream, non-native plant
species may cause a problem for the ecosystem within that undiverted stream. (Kido
Tr. 04/17/96 at 62, lines 1-9). [KSBE 1398§]

149.  Vegetation can also have an effect on the amount of water in a stream over a
period of time. For example, in Arizona, where salt cedar encroached on a river.
The stream consequently narrowed almost ninety percent (90%), from being 300 feet
in width to only thirty (30) feet in width. (Bovee Tr. 4/10/96 at 180, lines 15-25).
[KSBE 1399]

150. If the ‘o‘opu larvae get washed into a taro lo‘i, they will not survive. Unless
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they were able to pass through within a very short period of time, they would be
essentially lost. (Devick Tr. 1/13/96 at 138, lines 6-23). [KSBE FOF1400]

151. The Waiahole Ditch system crosses three (3) major gulches and associated
streams on the Leeward side of the island. These are the Waiawa Gulch, Kipapa
Gulch and Waikele Gulch. (Char Tr. 12/13/95, at 198, line 25, at 199, lines 1-2).
The vegetation found within these three (3) gulches is composed primarily of
introduced and alien species such as koa-haole, Guinea Grass and Java plum.
(Exhibit J-7; Tr. 12/13/95, at 200, lines 1-3). Therefore, no threatened and
endangered species of plants were reported or expected to be found in the gulches.
(Exhibit J-7). [KSBE FOF1566]

152. Today, there is very little, if any, of the original native vegetation left.
Almost all of the vegetation is secondary in nature, consisting of mixed secondary
Java plum forest, grasslands, and cultivated lands. (Char Tr. 12/13/95 at 201, lines 1-
5). Six (6) listed endangered species and seven (7) Category One candidate
endangered species of plants were recorded from the Waiahole-Waikane area.
However, the majority of the listed and proposed endangered plants are associated
with the higher elevation Ko‘olau summit and ridge areas. (Char Tr. 12/13/95 at 201,
lines 22-25). No threatened or endangered species of plants or sensitive native plant
dominated communities have been recorded in the lower sections below the ditch.
(Char Tr. 12/13/95 at 202, lines 1-3). [KSBE FOF1568]

153.  Based upon this botanical resources assessment, if the Waiahole Ditch water
flowed exclusively either to the Leeward side or the Windward side or both sides, the
flow would have no significant negative impact to any endangered species of plants,
to any sensitive native plant communities or any critical habitats of plants because
there are no threatened and endangered plants in the vicinity of the Waiahole Ditch
system. (Char Tr. 12/13/95, at 202, lines 4-8). [KSBE FOF1569]

154. Broom sedge grass is an alien grass which may cause some watershed
impairment such as erosion. For example, in 1967 to 1968, the rain forests on Oahu
invaded by broom sedge grass showed soil water in excess of filled capacity,
although rainfall did not appear to deviate from the norm. The transpiration,
evaporation, penetration, and saturation deficit rates of the broom sedge grass were
compared to other trees such as the java plum and mango. The results indicated that
the transpiring rates of the other trees were three (3) to four (4) times greater than the
broom sedge grass, and that the broom sedge recirculated only one-fourth (1/4th) of
the incoming rainfall. Hence, the grass sod becomes waterlogged, often gets torn off,
and begins to downslope, causing erosion. (Mueller-Dombois Tr. 9/15/95 at 10, lines
13-17). [KSBE FOF1570]

155.  Therefore, broom sedge grass is a problem in the Waiahole-Waikane area,
especially in the kula portions, although it was also located in other areas such as
near Kailua Drive-In and in Pupukea. However, the problem can be controlled or
minimized. For example, the Kailua Drive-In area has been eradicated by allowing
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the area to naturally develop and keeping fire out; the broom sedge grass then
disappears as a tree cap forms over the area or as larger trees inhabit the area.
Moreover, in the kula portions of the Waikane side of the valley, broom sedge grass
primarily grows in the abandoned fields where pineapple and sugarcane were
formerly farmed. There is also more development and less broom sedge grass around
the Waiahole Stream. (Mueller-Dombois Tr. 3/7/96 at 77, lines 9-25; at 78, 17-25; at
79, lines 1-21; at 80, lines 1-21). [KSBE FOF1571]

156. The rain forest has diminished in the Waiahole-Waikane Valley by about
1,000 meters up to where the ditch is located. One of the possible causes for the
retraction of the rain forest cover in Waikane could be due to the pineapple and
sugarcane or other activities in the kula area actively removing trees or vegetation.
(Mueller-Dombois Tr. 3/7/96 at 85, lines 16-22; at 86, lines 17-23). [KSBE
FOF1572]

157. In terms of restoring the rain forest, the first step would be to replant the tree
species. However, while the rainfall precipitation in the watershed might be
sufficient to nourish the replanted trees, additional irrigation in periods of dry spells
might actually be necessary in the beginning. (Mueller-Dombois Tr. 3/7/96 at 96,
lines 22-25; at 97, lines 1-17). [KSBE FOF1573]

158.  On the contrary, the amount of surface visible water in the area appears less
today than it was even twenty (20) to thirty (30) years ago. This could be because
some trees, like the eucalyptus, metrosideros and ‘ohi‘a-lehua, are water-thirsty and
actually use and retain a lot of water instead of recycling the water back into the
atmosphere through transpiration. (Mueller-Dombois Tr. 3/7/96 at 88, lines 5-6, 17-
24; at 89, lines 8-12; at 90, lines 1-25; at 91, lines 1-9; at 93, lines 1-25; WDT
9/15/95 at 15-17). [KSBE FOF1574]

159.  Also, in the 1950s and 1960s, it was the responsibility of the taro farmers and
some truck farmers that used the ‘auwai for their farm to maintain the ‘auwai that
passed through Waiahole school and to maintain the diversions to get the water into
the ‘auwais. Since then, there has been no attempt to clean the ‘auwai system makai
or to divert water into those ‘auwais. (Fernandez Tr. 4/10/96 at 81, lines 3-18).
[KSBE FOF1575]

160. [In] Eernandez tedtified that in the 1950s and 1960s, there was less
vegetation growing in and around the Waiahole stream[ when he was young]. For
example, there were no albezia trees there, and the hau bushes were much less dense
before, especially on his property that he maintained. (Fernandez Tr. 4/10/96 at 85,
lines 7-22). This is because the farmers used to maintain the bushes, including the
hau bush and even the river because they used the river for irrigation purposes. Now,
there are less farmers maintaining the area which means increased vegetation along
the stream. Therefore, the increase in vegetation may be one of the reasons
contributing to the change in stream flow. (Fernandez Tr. 4/10/96 at 86, lines 21-25;
at 87, lines 1-7; at 88, lines 1-25; at 89, lines 1-20). [KSBE FOF1576]
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161. The exotic plants that fill Waipio Valley consume devastatingly large
amounts of water. The valley is not as clean of these creatures as the farmers would
like or need it to be. Therefore, when the l0‘is are opened up, the exotics are the first
things to get eradicated. (N. Kahakalau Tr. 4/11/96 at 35, lines 14-19; at 36, lines 21-
24). [KSBE FOF1577]

9. Stream Restor ation

162.  According to the American Fishery Society, the definition of "stream habitat
restoration" is the return of an ecosystem to a close approximation of its condition
prior to disturbance, which includes human disturbance. (Englund Tr. 02/28/96 at
32, lines 8-25). [KSBE FOF1401]

163.  All drainages and streams assessed were dominated by introduced species,
particularly at low elevations. Native species such as the ‘0‘opu alamo‘o (Lentipes
concolor) [was] were found in three (3) Windward stream systems. The native
mollusk, Hapawai (Neritina vespertina) was found in the Waiahole Stream.
(Englund Tr. 12/13/95 at 213, lines 14-18). [KSBE FOF1402]

164. Hawaiian streams are algal based, which means that algae is the primary
source of energy into streams. All of the fish species including ‘0‘opu feed on algae.
(Kido Tr. 04/17/96 at 9, lines 10-13). [KSBE FOF1405]

165. In the lower parts of Waiahole Stream that was sampled, there were two (2)
kinds of algae present: the swift water algae, which is called cladophora; and the
slow water algae, which is called ulothrix. Cladophora is found in all streams
throughout the state and is liked by the stream fishes. On the other hand, ulothrix is
not known to be liked by any of the stream fishes. (Kido Tr. 04/17/96 at 10, lines 1-
25; at 11, lines 1-6). [KSBE FOF1406]

166. Independent of stream flow, agriculture activities that adjoin the stream affect
the sediment load and perhaps even the benthic algae. (Kido Tr. 04/17/96 at 35, lines
24-25; at 36, lines 1-5). [KSBE FOF1407]

167.  Scientists currently are not able to predict what the exact velocity, amount of
daily discharge, or annual flow the native stream species require to maintain viable
populations. Therefore, to adequately evaluate any impacts on a change in flow
regime, the study would need to be conducted over an extended period of time,
starting with at least two (2) to three (3) years. (Brasher Tr. 02/21/96 at 65, lines 3-
22). To determine a minimum flow level to maintain the viability of our natural
native stream organisms would require combining hydrology studies with biology
studies. (Brasher Tr. 02/21/96 at 72, lines 5-17). [KSBE FOF1411]

168.  Restoring the streams back to the precontact or pre-Ditch days would be very
difficult because the riparian vegetation has completely changed over the years.

Also, in streams such as Waiahole, the traditional or historic amount of discharge is
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unknown. (Brasher Tr. 02/21/96 at 75, lines 16-25; at 76, lines 1-12). [KSBE
FOF1412]

169. In restoring Hawaiian ecosystems, it would be difficult to get rid of all of the
[introduced] species introduced in the streams. Therefore, the objective is to bring
these streams or ecosystems back to a place where they can support native organisms.
In other words, stream restoration is bringing back the native organism populations
so that they are viable and they can live, grow, reproduce, and have future
generations in the stream area. (Brasher Tr. 02/21/96 at 76, lines 13-22). [KSBE
FOF1413]

170.  The restoration of a stream is not only limited to the quantity or the velocity
of the water in the stream, but it also involves the vegetation around the stream, the
uses around the stream and, probably, even how the stream water is diverted. (Kido
Tr. 02/21/96 at 146, lines 10-25; at 149, lines 1-15). [KSBE FOF1415]

171.  Although the restoration of flow will reduce the ability of the alien fish
species to survive, such restoration does not necessarily mean that it will solve all of
the problems. (Hodges Tr. 2/21/96 at 177, lines 13-16). [KSBE FOF1418]

172. A more suitable restoration of Windward streams would involve the
partitioning of flow among a number of stream systems such as the Kahana Stream,
the Waikane Stream, the Waianu Stream and the Waiahole Stream, from which the
flow was originally diverted in restoring streams and seeps that feed these streams
before the disruption of the aquifer. (Englund Tr. 02/27/96 at 131, lines 4-8).
[KSBE FOF1422]

173.  Shortly after the flow restoration, DLNR staff biologists visited the upper
reach of Waiahole and judged the flow conditions to be too swift to provide goby
habitat. (Devick WDT 9/18/96 at 11). [KSBE FOF1424]

174. Restoration can take many forms, such as removal of a drainage pipe,
replanting of riparian vegetation, removal of man-made alterations and the control or
eradication of exotic species. Even small flow increases should be viewed as
beneficial to the native biota because those incremental improvements could not only
become substantial with time but we could also improve our knowledge base during
the entire period, if appropriate simultaneous studies were undertaken. (Devick
WDT 9/18/95, at 12). [KSBE FOF1426]

175. [DLNR] Ihe Divison of Aquatic Resources (DAR) recommended that

higher flows should be introduced in stages rather than suddenly restoring the total
original base flow. (Devick Tr. [1/13/96] 2/13/96 at 118, lines 10-15). [KSBE
FOF1427]

176.  Flow restoration alone will probably not lead to recovery of native organisms.
Additional action may be necessary to augment population recovery. Netting or
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trapping may be employed to reduce the presence of alien species during initial
stages of recovery. Also, because stream populations may be self-recruiting it may
be necessary to stock the restored streams with adult macrofauna to enhance
population recovery rates (Hodges Exhibit M-17B, at 12). Therefore, some direct
management of alien species may be necessary to augment native stream animal
population recovery (Hodges Exhibit M-18, at 3, final paragraph). For example,
because of the nature of the metapopulation structure of hihiwai statewide, it may
prove necessary to assist the recolonization process through simple, direct
intervention management methods (Hodges Exhibit M-19, at 5, paragraph 2). [KSBE
FOF1431]

177.  Today, scientists cannot conclusively state why certain streams have a full
complement of aquatic animals while others do not. (Fitzsimons Tr. 01/11/96 at 47,
lines 13-16). [KSBE FOF1432]

178.  Although biologists would like to see streams returned to their original pristine
conditions, it is expected that such conditions will not happen. Therefore, biologists
would like to at least see the existence of reproductively viable populations of fishes in
the streams. (Devick Tr. 02/13/96 at 131, lines 22-25; at 132, lines 1-5). [KSBE FOF1433]

179.  The present flow of the stream has created conditions which are significantly
different from those which prevailed before December of 1994. (Devick Tr. 02/13/96
at 179, lines 1-4). [KSBE FOF1434]

180. It makes a difference how the water is distributed into the streams. Water
should be more equally distributed rather than most of it coming into Waiahole
Stream. This is an unnatural restoration. It is merely restoring water into the stream,
but restoration of streams involves a lot more. An attempt should be made to bring
the volumes of water closer to the stream's natural flow. (Lowe Tr. 2/29/96 at 133,
lines 9-25, at 134, line 1). [KSBE FOF1435]

181. At present, our knowledge of the endemic stream species is inadequate to
define and quantify the acceptable reductions in stream flows, within reasonable
confidence levels, to predict quantitative population improvements resulting from
flow restoration. (Devick WDT 9/18/95, at 5). [KSBE FOF1458]

10. Instream Flow Protection and Techniques

182.  States began implementing instream flow protection laws in the mid-1950's.
(Bovee Tr. 4/10/96 at 165, lines 4-5). [KSBE FOF1436]

183.  There are several instream flow techniques. The "wetted perimeter technique"
is the accepted method in Montana, Oregon, and Idaho. (Bovee Tr. 4/10/96 at 182,
lines 4-5, 8-11). This technique basically says that "if it's wet, it's okay" (Bovee Tr.
4/10/96 at 183, lines 15). The depth or speed of the flow is not important. (Bovee Tr.
4/10/96 at 183, lines 16-18). [KSBE FOF1439]
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184. The "wetted perimeter" is the distance across the bottom of the stream.
(Bovee Tr. 4/10/96 at 182, lines 12-16). The "wetted perimeter" increases as flow
increases and the channel begins to fill very rapidly. (Bovee Tr. 4/10/96 at 182, lines
23-25). At a certain point, the range of the "wetted perimeter" levels off. (Bovee Tr.
4/10/96 at 183, line 1). This point marks the minimum flow that would be the best
for protecting the resource. (Bovee Tr. 4/10/96 at 183, lines 3-5). [KSBE FOF1440]

185.  However, the "wetted perimeter technique" is not very good for doing impact
assessments. It is difficult to determine what changes in wetted perimeter actually
mean[g] in terms of fish. (Bovee Tr. 4/10/96 at 184, lines 5-7). In reality, the usable
habitat in the stream reaches its peak out at some intermediate point. Thus, the
higher the flows get, the habitat actually decreases because the stream gets too deep
and too fast for most species to adjust. The habitat ends up disappearing. (Bovee Tr.
4/10/96 at 197, lines 19-22). [KSBE FOF1441]

186.  Another problem is that the "wetted perimeter technique" is incapable of
making a distinction between 1/100th of a foot of water and a hundred feet of water.
(Bovee Tr. 4/10/198, lines 1-3). This technique is best applied to rectangular or
square subsections of the stream. (Bovee Tr. 4/10/96 at 198, lines 8-10). It is least
effective with cross-sections that are not "square" (such as braided channels that have
islands between them). This is because there are too many deflection points and
finding the correct one would be difficult. (Bovee Tr. 4/10/96 at 198, lines 18-21).
[KSBE FOF1442]

187.  Instream flow assessment involves developing a mitigation plan or a recovery
plan, or some sort of an hands-on management plan for the actual operation of the
water system. (Bovee Tr. 4/10/96 at 208, lines 16-25). Rather than coming up with
one number to be the standard for a minimum flow, a whole range of numbers are
produced which correspond to a series of rules on how to operate a reservoir with a
limited water supply. (Bovee Tr. 4/10/96 209, lines 11-16). These assessments are
more complicated and involved than doing one for a state water right. (Bovee Tr.
4/10/96 at 209, lines 17-20). [KSBE FOF1443]

188. The National Biological Service ("NBS") warrants an instream flow
assessment whenever a proposed action will decrease the stream's base flow by ten
percent (10%) or more. (Bovee Tr. 4/10/96 at 210, lines 24-25; at 211, lines 1-2).
An assessment is warranted because reducing the base flow by ten percent (10%) will
potentially have a significant impact on the stream. (Bovee Tr. 4/10/96 at 212, lines
17-20). [KSBE FOF1444]

189.  Extremely low flows and extremely high flows can be detrimental to the
stream habitat and its populations. (Bovee Tr. 4/10/96 at 170, lines 14-20). [KSBE
FOF1445]

190.  There are two (2) types of habitat limitations: acute habitat event and chronic
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effects. Acute habitat events usually result in immediate mortality and depression of
the population. They are often caused by high flows due to floods and other
catastrophic events, such as landslides and dam breaks. (Bovee Tr. 4/10/96 at 171,
lines 2-16). These are the most limiting and have the most effect on the number and
strength of fish in the subsequent year. (Bovee Tr. 4/10/96 at 170, lines 21-25).
[KSBE FOF1446]

191.  Chronic effects are those that have a cumulative impact over a long period of
time. (Bovee Tr. 4/10/96 at 171, lines 18-19). These are caused by low flows.
(Bovee Tr. 4/10/96 at 171, line 20). Low flows tend to crowd the fish together,
causing them to fight, lose weight, and develop poor conditioning going into the
growing season. (Bovee Tr. 4/10/96 at 171, lines 23-25). Mortality occurs several
months after the onset of the initial condition. (Bovee Tr. 4/10/96 at 172, lines 1-2).
[KSBE FOF1447]

192. [Restoring] IThere was testimony presented that resforing all of the

historic population will require the restoration of all of the historic habitat. (Bovee
Tr. 4/10/96 at 200, lines 5-8). [To] Bavee believes start with a true historical
baseline, one must start from scratch. This essentially means cutting off everyone
from the stream, including the farmers. (Bovee Tr. 4/10/96 at 215, lines 1-3).
[KSBE FOF1448]

193. A baseline is a set of conditions that is used as a reference point. (Bovee Tr.
4/10/96 at 215, lines 23-25). Aside from a historical baseline representing
predevelopment days, one could also have a baseline representing current conditions
with all the existing water users in place or have a baseline starting from zero.
Having zero for a baseline, however, may require taking out the water, drying the
stream for five (5) years and then starting over. (Bovee Tr. 4/10/96 at 216, lines 4-
10). [KSBE FOF1449]

194. Two (2) types of approaches could be used in the process of recovering
streams. One is the "habitat-based" approach. This process examines the historical
stream habitat for various species of fish and how they would change as a result of
different water management practices or different allocations of water back into the
stream. (Bovee Tr. 4/10/96 at 172, lines 19-23). Initially, this system may not be
effective in the steep stream conditions which is present in Hawaii. (Bovee Tr.
4/10/96 at 173, lines 3-4). However, the two-dimensional modeling system could
make it effective. (Bovee Tr. 4/10/96 at 173, lines 6-8). [KSBE FOF1450]

195. The second approach is the "empirical" approach. This is a more direct
method that would theoretically take the entire flow to the Leeward side and dump it
back on the Windward side. This would then be used as a baseline condition and the
population would be allowed to equilibrate to that condition and then reduce the flow
in increments up to as much as fifty percent (50%). Subsequent populations are then
monitored for changes. (Bovee Tr. 4/10/96 at 173, lines 10-18). [KSBE FOF1451]
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196. The advantage of the empirical approach is that at the end, one will know
what the population response will be to the allocation of water. (Bovee Tr. 4/10/96
at 173, lines 20-23). There is no need to consider what the water source is or other
factors involved in the "habitat-based" model. (Bovee Tr. 4/10/96 at 173, lines 23-
25). Furthermore, the entire flow does not have to be dumped. The partial releases
may be used as a baseline so long as there is a starting point against which other
things are evaluated. (Bovee Tr. 4/10/96 at 174, lines 8-14). [KSBE FOF1452]

197.  The disadvantage of the empirical approach is the length of time needed to
obtain a satisfactory answer in terms of what the impact would be to native Hawaiian
fish communities. Such an approach could take as long as twenty (20) years. (Bovee
Tr. 4/10/96 at 174, lines 16-22). [KSBE FOF1453]

198. Most of Hawaii's streams are technically straight and steep. Because of its
steepness, when more water flows in, the water speeds up. However it does not get
deeper or spread out more. (Bovee Tr. 4/10/96 at 199, lines 7-12). There are several
ways of modifying the habitat of a low-flowing stream without changing the amount
of water that was discharged into the stream. One method is to alter the channel's
structure. Physical habitat for stream fish is a function of both channel structure and
stream flow. (Bovee Tr. 4/10/96 at 176, lines 9-11). [KSBE FOF1454]

199.  While structure does not affect water temperature and quality as much as
stream flow, it is important in determining the actual living habitat for the fish.
(Bovee Tr. 4/10/96 at 176, lines 12-15). For fish that prefer deep, slow-moving
water, digging a hole in the stream would be more effective than adding more water.
(Bovee Tr. 4/10/96 at 176, lines 16-18). [KSBE FOF1455]

200. Basically, it is better to gather years of accumulated data before deciding
whether there was an impact. (Bovee Tr. 4/10/1996, lines 4-10). A buffer period of
several years allows trends to develop and be monitored and it also accounts for bad
years. (Bovee Tr. 4/10/96 at 191, lines 15-20). [KSBE FOF1456]

201.  [While] Bavee believes that while putting all the water onto the Windward
side is the ultimate thing you can do for the fish[. However], it may not be the best
thing to do. (Bovee Tr. 4/10/96 at 195, lines 10-14). [KSBE FOF1457]

202. At present, our knowledge of the endemic stream species is inadequate to
define and quantify the acceptable reductions in stream flows, within reasonable
confidence levels, to predict quantitative population improvements resulting from
flow restoration. (Devick WDT 9/18/95, at 5). [KSBE FOF1458]

11. Marine Ecology/Estuary

a. Water Quality/Productivity Impacts on Kaneohe Bay
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203.  Using the perturbation analysis, an assessment studying the fate of freshwater
discharge flows from Waiahole Stream was performed. Perturbation analysis is the
scaling of measured conditions to simulate changes due to variations in stream
discharge. (Noda Tr. 4/23/96, vol. 2 at 27, lines 1-6). While perturbation analysis is
not limited to salinity changes, it can be used to evaluate any constituent or parameter
that is discharged with the Waiahole Stream water. (Noda Tr. 4/23/96, vol. 2 at 28,
lines 23-25). [KSBE FOF1466]

204. Flow rates for Waiahole Stream were 15.6 MGD for June 5, 1995, 18.7 MGD
for June 6, 1995 and 22 MGD for June 7, 1995. The measured flow rates for
Waikane Stream were 1.3 MGD, 1.4 MGD, and 1.6 MGD for June 5, 6, 7, 1995
respectively. Using these measurements, the mean value for Waiahole Stream was
therefore about 19 MGD and Waikane Stream it was about 1.4 MGD. (Noda Tr.
4/23/96, vol. 2 at 30, lines 6-9). [KSBE FOF1469]

205.  Based on these measurements, the following three (3) reference points: five (5)
MGD, 19 MGD, and 30 MGD were used as the base flows from Waiahole Stream into
Kaneohe Bay. [The] A perturbation model by Noda showed that by comparing the
base flow of 5 MGD with 19 MGD, there is only a 0.24 percent increase in the amount
of area affected by the increased stream flow. (Noda Tr. 4/23/96, vol. 2 at 35, lines 23-
25, at 36, lines 1-7. In other words, with a 19 MGD base flow, there is a relative
increase of only 1.3 percent in the twenty (20) parts per thousand estuary area. (Noda
Tr. 4/23/96, vol. 2 at 36, lines 22-25, at 37, lines 1-2). [KSBE FOF1470]

206.  Similarly, if the base flow was increased to 30 MGD, the modeling showed
that the baywide impacts due to the return of the diverted flow water would
essentially be insignificant. In other words, the physical impacts associated with the
mixing and transport of the increased base flow from Waiahole Stream would be
confined to the immediate shallow water embayment between Waiahole and
Waikane Streams. (Noda Tr. 4/23/96, vol. 2 at 37, lines 11-17). [KSBE FOF1471]

207. Coral reefs fit and develop best in an environment free of terrestrial
influence. In other words, land influences such as freshwater, sediments and
nutrients are harmful to coral growth. (Dollar Tr. 4/23/96 at 62, lines 6-22) [KSBE
FOF1486]

208.  Ocean salinity is around thirty-five (35) parts per thousand. (Jokiel Tr. 3/5/96
at 164, lines 2-3) Therefore, salinity of twenty (20) parts per thousand is a critical
factor because it is an amount of salinity in water that will negatively impact corals.
(Dollar Tr. 4/23/96 at 124, lines 12-21) Anything below twenty (20) parts per
thousand such as fifteen (15) parts per thousand will kill corals. (Jokiel Tr. 3/5/96 at
164, lines 15-16). [KSBE FOF1487]

209.  As such, decreased salinity in the ocean due to freshwater mixing with
seawater can kill corals. (Jokiel Tr. 3/5/96 at 164, lines 2-19). However, it takes
very special episodic events like the 1988 flood to cause mass mortalities of coral
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reefs. (Jokiel Tr. 3/5/96 at 169, lines 12-17). [KSBE FOF1488]

210.  This indicates that stream diversion will decrease salinities, especially closer
to shore near the mouth of the Waiahole-Waikane Stream area. (Jokiel Tr. 3/5/96 at
170, lines 3-25; at 171, lines 1-7). While discharges that kill corals are often caused
by flood events, floods are not the only cause of coral mortality. Other conditions at
the stream mouth are unsuitable for coral larvae to settle such as a lot of sediment
that hinders the development of coral reefs. This negative effect on corals is
generally true in areas where streams enter reefs. (Jokiel Tr. 3/5/96 at 170, lines 3-
16; at 176, lines 7-15). [KSBE FOF1489]

211.  Furthermore, the changes in the surface area of Kaneohe Bay as it is affected
by increased stream flow can be determined and quantified. Generally, any amount
of increase is going to have some effects. (Jokiel Tr. 3/5/96 at 173, lines 2-21; at
174, lines 19-22). However, there is a certain amount of unpredictability because of
other factors which impact salinity on a given flow. For example, an incoming tide
pushes back how the salinities are set up. (Jokiel Tr. 3/5/96 at 174, line 1; at 175,
lines 1-12). [KSBE FOF1490]

212. While major storms and flood events are what usually cause significant
decreases in salinity, other amounts of freshwater input also influence salinity in
terms of detectability. (Jokiel Tr. 3/5/96 at 177, lines 1-25; at 178, lines 1-19).
[KSBE FOF1491]

213.  Moreover, the lethal effect on corals has to do with two (2) factors: the
intensity of the stress which means how low the salinity is, and the duration of

exposure to that stress. Thus, both sufficient time and intensity is needed to kill
corals. (Jokiel Tr. 3/5/96 at 179, lines 6-17). [KSBE FOF1492]

214.  For example, if coral is put in a bucket of fresh water and then pulled out
soon after, the coral would probably survive because the duration is too short. In
fact, immediate exposure to even fifteen (15) parts per thousand, which is fifty
percent (50%) fresh water and fifty percent (50%) seawater, would not instantly kill
corals because longer exposure would be needed. (Jokiel Tr. 3/5/96 at 179, lines 6-
25; at 180, lines 1-6). However, if coral is placed in such water for a twenty-four
(24) hour period, the coral will die. (Jokiel Tr. 3/5/96 at 180, lines 11-15). [KSBE
FOF1493]

215.  Generally, fresh water that mixes with seawater forms a layer along the
surface, while the corals lie at the bottom. This may alleviate the impact of the
stream water on corals due to the lack of direct contact. However, releasing all the
water to Waiahole Stream [has| would have no positive impacts on the coral.
(Jokiel Tr. 3/5/96 at 180, lines 16-25; at 181, lines 1-9). [KSBE FOF1495]

216.  There are three (3) different kinds of productivity applicable to the estuary
system in Kaneohe Bay. First, primary productivity is the productions of green
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plants. Second, the detritus is dead organic material and microbes which is the base
of the food webs along the primary productivity. Third, secondary productivity, is
essentially the consumers that feed on both the primary productivity and detritus.
(Leber Tr. 04/23/96 at 159, lines 21-25; at 160, lines 1-8). [KSBE FOF1498]

217.  There are several factors that control secondary productivity. However, it
must be emphasized that food availability is not a critical factor. (Leber Tr. 4/23/96
at 161, lines 24-25, at 162, line 1). A study of strip[p]ed mullet since 1989 has
established this factor. Strip[p]ed mullet is a classic estuary organism. It is classified
as a pythagoras fish; in other words, a body of fishes or a group of fishes that must
spawn in the marine high salinity sea water but whose juveniles move into bays and
estuarines and up into rivers and streams to use as their nursery habitats. (Leber Tr.
4/23/96 at 162, lines 7-12). [KSBE FOF1501]

218.  Strip[p]led mullet prefer mud flats adjacent to the mouth of streams low
salinity areas outside of the streams mouth. (Leber Tr. 4/23/96 at 163, lines 22-25, at
164, lines 1-14). Strip[pled mullet is a herbivore and a detritivore, which is a key
point if someone is studying the impact of increasing plants and detritus on the food
web. Strip[p]ed mullet feeds directly on those items. It is also a key linked to the
plants and detritus in the upper levels of the food web. It is a link because it converts
plants and detritus to a foo